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A MAJOR contributor to welding progress, 
James F. Lincoln, president of Lincoln Electric 
Company, has recently charged that the formula- 
tors of codes impose unfair restrictions on welding 
in comparison with other 
means of fabrication for 
pressure equipment. 

Our industry 
much to the men and or- 
ganizations who have developed our present codes 
for the design of pressure equipment. Not too many 
years back the design of a piece of pressure equip- 
ment was a somewhat haphazard procedure which 
leaned heavily on the experience and judgment of 
an individual engineer, Under these conditions 
some excellent pressure equipment was built, but 
there was also a high percentage of inferior and 
even unsafe equipment in general use. 

The pressure equipment codes, developed under 
the sponsorship of the ASME and of the API, 
represent the combined and carefully considered 
judgment of many specialists. While they may be 
far from perfection and possibly subject to im- 
provement in many details, it must be generally 
conceded that these codes have set up standards 
by which any reasonably competent engineer can 
design safe equipment, Safe equipment is of vital 
importance in this industry which nowdays makes 
almost casual use of extreme conditions of tem- 
perature and pressure. 

The industry owes another debt, of similar mag- 
nitude, to the research groups and manufacturers 
who have brought welding techniques to their 
Present high level. Our pressure equipment fabri- 
cation and maintenance procedures now are almost 


Welded Pressure 


Equipment owes 


entirely based on such techniques and it is safe to 
state that many present day’ process units would 
be completely impractical if welded equipment 
were not available. 


Quoting Mr. Lincoln: 

“Welding construction is being handicapped by 
code writers putting restrictions of no value, but 
of great expense, on welded structures made under 
their codes. Part of these handicaps come from the 
desire of certain manufacturers, equipped with 
certain unusual facilities, to exclude from competi- 
tion those who do not have such facilities. Part of 
it is lack of knowledge on the part of the writers 
of the codes. Part of it seems to be plain cussed- 
ness. The following illustrations will show some 
of the distortions used to limit welding and to 
increase its cost. 

“The method of joining steel plates has been the 
riveted joint for generations, Results have been 
satisfactory, yet it is impossible to make a riveted 
joint as strong as the parent metal. It is however, 
impossible in mild steel to make a welded joint of 
equal sections which is not stronger and will not 
break the plate in tension. However, the code 
writers, in spite of these facts, make the following 
restrictions on welded structures.” 


Mr. Lincoln enumerated specific instances where 
welded joints would be rejected by the terms of 
the codes, even though riveted joints of equal 
specifications would be accepted. These instances 
included strength, ductility, undercut by welding 
or caulking, porosity, voids located by magnaflux 
or x-ray, surface appearance, fatigue value, tight- 
ness, and tendency toward caustic embrittlement. 


Again quoting: 
“There has never been a weld failure in any 
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260-foot work barge and 85-foot sea-going tug, 
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plete location, right, from foundation to crown 
block, in 18 feet of water, 15 miles from the 
shore and 50 miles from supply base, in the Gulf 
of Mexico. Our experience in building well plat- 
forms in varied waters, in dredging for locations 
inland and in all types of marine jobs dates from 
pioneer days of this work. Ask us for details. 
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insured pressure vessel. In spite of this, progres- 
sively greater handicaps are placed on welding 
whose sole purpose is to make welded structures 
cost more. Already there have been billions of 
dollars unnecessarily wasted in this way. 

“Perhaps what we need is a new code for weld- 
ing code writers rather than for welded construc- 
tions. Perhaps we can then deal with reality in 
this matter.” 


Much of this criticism by Mr. Lincoln is justi- 
fied, and there are certainly many instances where 
real savings can be made in the design of pressure 
equipment through careful weighing of actual re- 
quirements and the avoidance of overdesign. There 
is, however, one serious flaw in his reasoning, at 
least in so far as our industry is concerned, Riveted 
joints are not universally satisfactory. The process 
plants for many years were greatly handicapped 
by the limitations imposed on their operations by 
riveted pressure vessels, and welded equipment 
has made possible great advances in process tech- 
niques, and great simplification of equipment main- 
tenance procedures, In those cases where the riv- 
eted joint was good enough, certainly there is no 
logic in overdesign of the welded joint which is 
substituted, but it should also be recognized that 
there are a great many places in a process plant 
where the very best weld that can be produced is 
not one bit too good. 


- International Petroleum Exposition at 
Tulsa which closed May 22 was without question 
the finest and most complete exposition of equip- 
ment and services used in the oil industry to date. 

The Exposition deserved 
Past and Future the _widest attendance be- 

cause literally millions were 
Of the IPE spent by exhibitors in get- 

ting ready to receive the 
visiting oil men. Costs of the individual exhibits 
plus the cost of servicing them were estimated 
from several hundred dollars in the case of some 
small exhibits to more than $200,000 in the case 
of the largest. It probably would not miss the mark 
far to estimate that the Exposition represented 
(not including the value of the equipment shown) 
around $6 to $7 million expenditure by the ex- 
hibitors. 

In view of this great outlay, the thoughts ex- 
pressed by the exhibitors. concerning the planning 
of future oil shows should be of interest. At a 
breakfast attended by exhibitors and Exposition 
Management, speakers who urged that the show 
be held once in each four years received heavy ap- 
plause. As a result of this meeting, Exposition 
authorities later decided to ask the Petroleum 
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Equipment Suppliers Association to undertake a 
survey of the wishes of exhibitors. This is to be 
done as soon as possible. 

In addition there was also quite a bit of comment 
during the show concerning the number of days 
that the event should run to best advantage, and 
the hours that should be kept. The majority of 
exhibitors seemed to have formed the opinion that 
the show which ran a week should instead run for 
ten days or two weeks, and that it should be closed 
each evening at, say, six or seven o’clock, The first 
provision was regarded as desirable to allow the 
oil companies to arrange for more of their person- 
nel to visit the Exposition with less disruption. of 
their routine work. The second was intended to 
concentrate the efforts of the exhibitors on the 
interests of the visiting oil men. This present show 
stayed open until 9 o’clock each evening, and it was 
found that a high percentage of the evening crowds 
were persons having no direct interest in the oil 
show. After a full day at the Exposition most of 
the oil men were apparently inclined to stay in 
town for rest and relaxation against the rigors of 
the morrow, and the weary exhibitors found that 
some of their best efforts and most lengthy expla- 
nations of equipment features were being made for 
people who couldn’t understand them and weren’t 
very much interested either. 


Along these same lines, some exhibitors ex- 
pressed a strong desire that registrants for any 
future oil show be provided with legible name 
markers and that admission be by badge only, 
except for a period or two when the show would 
be thrown open to the general public. 

Whatever decisions are reached on these various 
problems, it is to be hoped that they can be worked 
out to the satisfaction of all concerned, as the ex- 
hibitors seem to be generally agreed that they 
have benefited from this present show, and it is 
quite certain that any oil man who missed the 
Exposition missed something very worthwhile. 


L IQUID ammonia and water solutions of am- 
monia have recently been proven effective fertiliz- 
ers for corn and cotton and work is proceeding 
with small grains and sugar cane. It is injected 
with pressure equipment 
beneath the soil surface, 
about 50 pounds per acre. 
As a Fertilizer Last year some 200,000 

acres were so treated and 
the 1948 acreage likely will exceed one million. 
Nitrogen in ammonia is reported less expensive 
than other forms of nitrogen and the equipment 
to apply it is not costly. 


Liquid Ammonia 
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GATE 
cae ‘ VALVES 


Pressure injected through the bottom of the body 
surrounds seats, yet leaves both ends open for simul- 
taneous inspection in Edward testing method. 





When Edward engineers began the 
design of a new series of steel gate valves, 
they tested other makes. Many of them 
were tight on one seating face or the 
other, but few were tight on both faces. 
To build really tight gate valves, Edward 
‘engineers discarded the conventional 
method of casting guide ribs as part of 
the body and instead developed a new 
S technique for welding the ribs into 
Arrows show where Edward cut clearances between f the y after the machined seating faces 
rout: Wan Goward gute valve, pertiel tom of bend. ; were in place. This, they demonstrated, 
wheel transfers load from seats to wedge guides. reduced machining tolerances, elimina 
wedge drag on the seating faces, and 
cut wear. They were also sure it meant 
a tighter valve. 


But how to prove it? The result was the testing method shown above. 
Now, all Edward gate valves are tested with both ends open for simultaneous 
inspection, and both seating faces must be tight simultaneously. 

The new Edward gate valves incorporate many other plus-value features, 
such as welded-in seats, one-piece bonnets, ball bearing yoke bushings in most 
sizes, and Stellite faced seating surfaces. With Edward, these features are 
standard construction. 

For more details write for Catalog 12-E. 


wedge guides ore welded to 
body after seots are in ploce; therefore moving parts 
ere accurately located. Seat rings are ako welded 
in to prevent leakage between seats and body. nc 
, 4 
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Photo is general view of General Petroleum Corporation’s Edeleanu process plant at Torrance, Calif. Towers in foreground, left to right, in direction 

of flow are sand filter, vacuum deaerator, calcium chloride driers Nos. 1 and 2. Back of towers is a section of the mechanical draft cooling tower. 

Next to right is central structure of unit followed by compressor house and control house. Tanks in background are* shipping tanks for finished 
products. 


. 
" cei At. Petroleum Corporation’s SO, extrac- 
} tion (Edeleanu) plant, at Torrance, Calif., is capable 
Of producing 50-cetane diesel oil at a charge rate of 
5000 barrels per day with an SO, contact rate of 125 
percent or 6250 barrels daily. Also processed are 
6000 barrels of kerosine daily and 4100 barrels of 
taphtha per day. 
Completed and put into operation in September, 
/ 1947, actual construction was not started until 90 
percent of the equipment had been delivered to the 
site, this due to uncertainties in material shipments. 
| Actual erection of the plant required an elapsed time 
' of eight months. Construction work, of course, was 
preceded by a period of collaboration between Gen- 
tral Petroleum engineers and those of E. B. Badger 
& Sons who designed and constructed the plant. 


Process 


The Edeleanu process is based on the selective 
solvent principle employing liquid sulfur dioxide as 
the extraction agent. Essential features include a 
treating tower for contact of oil and SO,, evaporator 
systems for recovery of SO, from raffinate and ex- 
tract streams, facilities for continuously drying the 
SO,, and a filter and deaerator system for removing 
moisture and air from the charge oil. A refrigeration 
system must also be included due to the necessity of 
maintaining a low treating temperature. Liquid SO, 
has the property of extracting compounds of high 
carbon to hydrogen ratio such as aromatics and ole- 
fins, Removal of these compounds is desirable since 
their presence causes a diesel oil to have a low cetane 
number and impairs the burning qualities of a kero- 
sine. Also, compounds containing sulfur, nitrogen, 
and oxygen are removed which further improves 
Product qualities. 

Oil and SO, continuously enter the treating tower 
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H ERE is a thorough article discussing SO, ex- 
traction process unit (Edeleanu) to produce supe- 
rior grades of diesel oil and kerosine, at the Tor- 
rance, California, refinery of General Petroleum 
Corporation. 

The author points out that the extraction ef- 
ficiency depends on the ratio of SO, to oil, treat- 
ing temperature, and intimacy of contact be- 
tween the two mediums. Included is discussion on 
some of the important requirements for operation, 
that were derived from experience in actual oper- 
ation of the plant, opened in September, 1947. 


where they are intimately contacted and the com- 
pounds mentioned above are extracted. At the low 
temperature maintained for treatment the SO, is not 
miscible with the paraffinic type of hydrocarbons and 
the SO,-extract phase forms a bottom layer due to 
its greater density. The extract solution is then sent 
to a series of evaporators to recover SO,; and the 
raffinate, containing a small amount of SO,, is treated 
in a similar manner. Degree of extraction is depen- 
dent upon the ratio of SO, to oil, temperature of 
treatment, and intimacy of contact between the two 
mediums. An increase in SO, to oil ratio will result 
in a greater degree of extraction which means a 
higher quality raffinate at a reduced percentage yield. 
In all cases care must be taken to avoid the formation 
of a singe phase which would result from the treat- 
ing temperature being too high or the SO, contact 
ratio being too low. Importance of treating at a low 
temperattre is evident, but the level to which the 
temperature can be reduced is controlled by the pour 
point of the oil. 

The diagram (Figure 1) shows conditions of 
temperature and pressure at control points in the 
system when producing 50-cetane automotive diesel. 
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FIGURE 1—Flow Diagram—SO. Extraction Plant, General Petroleum Corporation, Torrance, Calif. 
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Operating conditions for both 50-cetane diesel and 
kerosine production are shown in Table 1 and yields 
and properties of the two commodities are given in 
Tables 2A and 2B. 

Charge stocks are stored in tanks remotely located 
with respect to the SO, unit but conveniently located 
for receiving products cut on the crude units. The 
stocks are then charged to the SO, plant by pumps 
located at these tanks. Extreme care must be taken 
to assure the charge stock being completely free of 
water and to this end diesel oil is given an air blow- 
ing treatment before pumping into the SO, plant 
charge tank. A perfectly clear stock is obtained in 
this manner. Kerosine is given a caustic treatment 
to extract naphthenic acid as it comes from the crude 
units and a short period of settling in the charge 
tanks is a satisfactory means of drying this stock. 
Naphthenic acid is not removed from the diesel oil 
ahead of the SO, treatment because of the difficulty 
of eliminating the resultant cloud. Therefore, the 
naphthenics are present during treatment and con- 
centrate in the extract product from which they are 
recovered by a caustic wash. The naphthenic acids 
are removed from these stocks for the purpose of 
obtaining the acids for further refining and subse- 
quent marketing. 

Further feed drying facilities are located within 
the boundaries of the SO, plant. The feed passes first 
through a sand filter which is for the purpose of 
removing any suspended droplets of water entering 
with the charge stock. Presence of such suspended 
moisture is very rare’ because of the elaborate pre- 
cautions taken to dry the stock. An alarm has been 
installed in the bottom of this vessel to sound warn- 
ing if a large amount of water should accumulate. 
A vacuum deaerator is next in the order of flow. This 
is for the purpose of removing dissolved air from the 
oil. High and low level alarms are part of the equip- 
ment, and the oil level is held constant automatically. 
From this vessel a pump takes suction and charges 
the oil through a cooler to two calcium chloride 
driers in series, and thence to the unit proper. A 
water alarm has been installed at the outlet of the 
cooler as additional safety against water entry. The 
driers are for the purpose of removing final traces of 
moisture from the feed and can be operated in series, 
parallel, or singly although the usual flow is in series. 
At present, for purposes of the test, the flow is up 
through the first drier and down through the second. 
It is believed that upflow prevents packing of the 
calcium chloride granules, but it is advantageous to 
operate the second drier downflow to prevent carry- 
over of the drying agent into the unit. The filter and 


SO. Plant Control Room 
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driers are frequently checked to remove water from 
the system and periodic inspections of the driers are 
necessary to determine the rate of calcium chloride 
usage. After a period of four months, the first drier 
had shown a loss of % the original calcium chloride 


content which amounted to a usage of 12.5. pounds 


per 1,000 barrels. 

From the drying system the charge then passes 
through heat exchange with cold raffinate and thence 
through the tubes in the charge chiller to the bottom 
of the treating tower. The charge chiller shell con- 
tains liquid SO, cooled by autorefrigeration which is 
dependent upon vaporization to the SO, compressor 
suctions. Liquid SO, is fed to the charge chiller from 
the main collector, passing through heat exchange 
with cold extract solution enroute. SO, is then 
pumped from the charge chiller to the treating tower, 
entering at the top through a distributing ring and 
passing down through a section packed with 1%4- 
inch Raschig rings. Contact is thus made as SO, 
flows downward through the oil, extract solution 
settling out at the bottom of. the tower and raffinate 
solution passing over the top. Flow-of extract -solu- 
tion from the tower is regulated by an interface level 
controller which operates on the gravity differential 
between raffinate and extract solutions. When pro- 
ducing 50-cetane automotive diesel oil, the extract 
solution contains 84 percent weight SO, and the 
raffinate solution 15 percent (wt.) SQ,, - 

Raffinate and extract solutions collect in their re- 
spective accumulators from which they are sent to 
evaporators to recover SO,. Three of these evapora- 
tors are used for processing raffinate- solution, while 

four are used for ex- 
tract. Both systems 
employ a condenser 
pressure evaporator, 
low . pressure _ evapo- 
rator, and vacuum 
evaporator, but .the 
extract system also 
uses a high-pressure 
. evaporator, Reboilers 
incorporate:, tempera- 
ture.and level conatrol- 
-slers and ate operated 
on 175-pound. steam. 
Advantage i8°taRen of 
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the pressure differential between each tower to trans- 
fer liquid through the system instead of using pumps. 
Extract is pumped from the accumulator at the treat- 
ing tower through heat exchange with SO, feed fol- 
lowed by heat exchange with SO, vapor from the 
high pressure evaporator and next with hot extract 
from the vacuum evaporator. Final heat adjustment 
before entering the high pressure evaporator is made 
by a heater operating on ten pound exhaust steam. 
The heat applied at this point is controlled auto- 
matically to hold a 200 psig. pressure in the vapor 
of the high pressure tower. Vapor from the high pres- 
sure tower is condensed’ by heat exchange with in- 
coming extract solution and with bottoms from this 
tower which have cooled by flash to the 80-pound 
pressure of the condenser pressure tower. A portion 
of the SO, liquid formed by the vapor heat exchange 
with incoming extract solution is used for reflux to 
the high pressure tower. Excess liquid from this source 
plus that from the condenser pressure feed exchanger is 
accumulated in the high pressure SO, collector and 
used for reflux to the two condenser pressure evapo- 
rators and the SO, drier. Excess SO, in the high 
pressure collector is transferred to the main collector 
by a level controller. Extract next flows on level con- 
trol to the condenser pressure evaporator whicn 
operates at sufficient pressure to condense the over- 
head SO, vapors, joined by vapors from the raffinate 
condenser pressure tower, at the cooling water tem- 
perature. A portion of the vapor is diverted by means 
of a remotely controlled butterfly valve to furnish 
feed vapor for the SO, drier. 

The extract low pressure evaporator takes its feed 
from the condenser pressure reboiler and operates at 
compressor suction pressure which is on automatic 
control. Vapors from the raffinate low pressure 
evaporator join this line. The low-pressure evapora- 
tors are furnished reflux from the main SO, collec- 
tor. Extract next flows to the vacuum evaporator 
where final traces of SO, are removed. Vapor from 
this tower is joined by vapor from the raffinate 
vacuum evaporator enroute to suction of the vacuum 
pumps. These pumps discharge into the suction of 
the SO, compressors along with vapors from the 
deaerator condenser, charge chiller, and low pressure 
évaporators. Discharge from the SO, compressors 
enters the condenser pressure vapor line which con- 
ducts vapors into the condensers. Liquid SO, from 
the condensers is then returned to the main collector 
to be used again for circulation in the process. The 
vacuum evaporators are furnished reflux from fin- 
ished raffinate and extract streams respectively 
which have been chilled by passing through tube 
bundles in the deaerator condenser. Finally, extract 
is pumped from the vacuum reboiler through heat 
exchange with incoming extract solution, followed 
by a cooler, and then passed through a caustic treat- 
ing shell and into storage. 


Raffinate solution is pumped from its accumulator 
through heat exchange with incoming oil charge, 
then through heat exchange with hot oil from the 
raffinate vacuum evaporator. It next enters the raf- 
finate condenser pressure evaporator and passes 
through the series of evaporators in the manner de- 
scribed for the extract system. Oil from the raffinate 
vacuum reboiler exchanges heat with incoming raf- 
finate solution, is further cooled by a water cooler, 
and putmped to storage. 
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Closeup of cooling and treating section. On upper deck, left to right, are 

charge chiller (a refrigeration vessel), the deaerator condenser (another 

refrigeration vessel), the raffinate solution accumulator, the treating 

tower. This tower extends to the ground, but the lower part does not 
show because of the deep shade. 


Extract and raffinate vacuum evaporators are op- 
erated in a manner to yield products completely free 
of SO,. To do this it is necessary to operate the 
vacuum. reboilers at temperatures sufficient to boil 
the light front ends of the oil as an aid in stripping 
out SO,. The temperature is fairly critical since tco 
high a temperature will drive oil into the vacuum 
vapor trap and too low a temperature will permit the 
presence of SO, in the product. A steel tower 3 feet, 
6 inches x 28 inches is used for air blowing the raffi- 
nate to remove the SO, when it appears in the stock 
during periods of upset. This tower has been fitted with 
five bubble trays and is connected to permit oil to 
flow down from the top against a stream of air rising 
from an inlet at the bottom. An air rate of 25 mef 
per hour will remove the SO, from a diesel raffinate 
containing up to 50 ppm. If the SO, content of the 
raffinate should exceed the capacity of the air blow- 
ing tower, the stream can be treated in a horizontal 
shell containing an ammonia solution. This treatment 
yields a cloudy product which requires prolonged 
settling to clarify and, consequently, is used onl) 
during emergencies. 


Deaeration 


A small amount of air enters the system occasion- 
ally and accumulates in the SO, vapor sections oper- 
ating at condenser pressure. This air must be held 
at a low quantity in order to maintain condenser 
pressures within practical limits. Removal is effected 
by means of a line connected to the condenser outlet. 
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TABLE 2A TABLE 28 
Yields and Properties Yields and Properties 
50 Cetane Diesel Oil Kerosine 
Charge Extract | Raffinate Acid 
— Treated 
Percent Based on Charge bs a “=e 25.0 = Charge | Extract | Raffinate | Raffinate 
NC FELT wo 0 <'s- Mm” . chads Y 
toe 8 Eiaebetets od - 3 6 1- Volume Percent Based on Charge.......... 100.0 23.5 8 eee 
8 SRSA RP ARR 180 180 180 I ge Rr 30+ 30+ 
—SU/100...... 35 35 35 ee eee eee en, Lee 30+ 30+ 
Water and Sediment OS B caskes 0.0 CR ns a hatives ce bedi ed eetses kt behabe 6; W cactde. reteces 
CE LhGhdesg a'cess'oceiccqsess Me B pvbens —15 i , agers ; 140 144 ER rer tee 
SI do obbe 5 hh'ns dda one'ns +s 0.34 1.25 0.09 Rane cpscws diated didthi 355 335 385 385 
Conradson Carbon in 10 Percent Bottoms... 0.04 0.22 0.02 IE Me ci nbincg.4 neice ded « ceibies 9 ane 0.19 1.02 0.05 0.03 
Aromatics and Unsaturates............. 24 78 3 Conradson Carbon in 10 Percent Bottoms. . 0.02 0.05 0.006 0.001 
RIED, “Boy 550s oesccctevssess 139.6 13.9* 169.5 Aromatics and Unsaturates, Percent....... 18 75.0 2.0 1.0 
ES ; 32.8 20.7 38.2 BIS, Wiese cccnccsecccce ; j 128.8 16.9* 156.0 156.4 
10n: Sr rT e biel ad ass ee 27 27 
Rie 390 396 394 72-Hour Burning Test.................. uta cities Td Nae Failed Good 
§ Percent... 434 434 436 OS. Cea re re . 38.4 26.8 42.5 424 
10 Percent... 446 444 446 Distillation: 
20 Percent... 458 457 458 a ERE PS See 347 345 340 340 
$0 Percent... 476 467 469 § Pertemt.........00.. 370 367 365 3 
4 Percent... 477 . 478 480 Ss ovina wd bee ue 376 376 376 377 
§O Percent... 489 491 493 20 Percent.......... 389 391 390 391 
60 Percent 503 504 507 | =a 401 403 400 
70 Percent 519 519 523 40 Percent....... 412 414 4ll 413 
$0 Percent 539 538 542 50 Percent....... 422 425 422 423 
90 Percent ; 566 564 567 60 Percent....... 432 435 431 432 
End Point - 616 628 614 70 Percent 441 445 441 441 
Recovery... 99 99 99 80 Percent. ae 454 458 453 453 
90 Percent. , ee 467 473 468 468 
+ oe amare _ ee rasp 5: End Point. . . Se wnctet hk uten Be 500 509 499 500 
* Calculated. Recovery... . ra “Siac aS | 99 99 99 99 


This vent gas passes through the deaerator con- 
denser and enters a small pot to permit liquid SO, to 
drop out and be sent to the charge chiller by a level 
controller. Air is released from this pot by means of 
a motor valve operated remotely from the control 
house. 

The deaerator condenser shell receives liquid 5O, 
from a branch in the line feeding the charge chiller. 
\ layer of SO, is held by level control in this vessel 
and is maintained at a low temperature by being 
in equilibrium with vapor at reduced pressure con- 
nected directly to compressor suction. This tempera- 
ture, usually about 10° F., is normally lower than 
that of the charge chiller because vapors from the 
latter vessel pass through a motor valve before en- 
tering compressor suction and are held at a higher 
absolute pressure. Liquid levels in the charge chiller, 
deaerator condenser, and extract solution accumu- 
lator are indicated by the use of an insulated vertical 
column with horizontal plugs protruding through the 
insulation at uniform intervals. This column is at- 
tached to the vessel at top and bottom in the manner 
of a gauge glass, and liquid SO, seeking its level in 
the column will chill the plugs causing them to frost 
and exhibit a visual indication of the liquid level 
within the shell. Liquid SO, is continually pumped 
‘rom the deaerator condenser shell into the charge 
chiller to prevent any increase in the concentration 
of water due to vaporization of SO,. Air content of 
the vapor above the liquid in the main SO, collector 
is continuousy recorded in the control house. This 
device operates from an instrument which transmits 
the differential pressure between the vapor pressure 
of pure SO, at the temperature of the main collector 
ind the actual pressure in the main collector. This 
differential represents the air content of the system 
and is recorded in pounds. 


SO, Drying 

Despite precautions taken to dry the charge oil 
‘eam a small amount of water enters from this 
source, usually at a concentration of about 100 ppm. 
Moisture also enters the system with the air which 
aks in. This water is absorbed by the liquid SO, 
and would soon reach corrosive limits if it were not 
‘ontinuously removed. Drying is effected by use of 
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* Calculated, 


a 26-foot fractionating tower. As mentioned earlier, 
the drier is fed by diverting the SO, vapor stream 
from the condenser pressure line. SO, vapor enters 
the drier near the bottom above a short section 
packed with 1l-inch Raschig rings. A comparatively 
high reflux rate is used, and the SO, vapor is frac- 
tionated out of the water and passes from the top 
of the drier into the condenser pressure vapor line. A 
level of water collects in the reboiler which is held 
at a temperature sufficiently low to minimize vapor- 
ization of water. Water is drained to the sewer from 
the reboiler to hold the level within designated limits. 
Some SO, remains dissolved in the water, but the 
loss from this source is small. 

This method of drying is very effective, resulting 
in a usual content of .03 percent (wt.) in the liquid 
SO, feed to the system. This is quite low in view 
of the fact that the safe upper limit is considered to 
be 0.1 percent (wt.). A simple method of test, similar 
to that used by other west coast refineries, is used in 
the plant by our operators to determine the water 
content of the SO,. In conducting this test 500 cc. of 
liquid SO, is measured into a liter flask fitted with a 
calibrated tip at the bottom. The SO, is permitted to 
evaporate, leaving the water behind in the tip where 
its volume can easily be measured and converted to 
percent. The Karl Fischer method has been used by 
the laboratory to check the plant test, and conclu- 
sions drawn from these comparisons are that the 
plant test is sufficiently reliable for control. 


Switching Stocks 


Both diesel oil and kerosine stocks have been run 
in the unit to date, the process of switching from one 
stock to the other having been effected smoothly. 
The chief operational changes to be made during 
such a switch are treating temperature, ratio of SO, 
contact, reboiler temperatures, and evaporator pres- 
sures. During these periods the unit is kept running 
at a uniform charge rate; and oil levels in the sand 
filter and vacuum deaerator are lowered. The new 
stock is then cut in and allowed to flow through the 
unit displacing the previous stock. A time schedule 
is employed to make control changes at various 
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points in the system at the approximate moment the 
new stock appears. For example, in switching from 
diesel oil to kerosine the treating temperature should 
be reduced only after the diesel oil has been displaced 
to avoid getting close to the pour point of the diesel. 
At the time the kerosine reaches the vacuum reboilers 
the absolute pressure on this equipment must be in- 
creased from 60 mm Hg to 190 mm Hg to avoid 
flooding the towers. Similar considerations must be 
employed when going from kerosine to diesel stock. 
Diesel oil from the SO, plant is sent directly to 
storage ready for marketing, but kerosine raffinate 
requires further treatment. This product meets all 
specifications except the lamp test and is sent to the 
acid treating section of the refinery where it is given 
treatment with 98 percent sulfuric acid. The lamp 
test is thus improved, and the finished product meets 
superior grade kerosine specifications. 


Modern Features 


The unit embodies latest features in SO, extrac- 
tion plant design. In contrast to early plants using 
shell type evaporators, the General Petroleum unit 
uses fractionation towers equipped with bubble trays 
for the purpose of recovering SO, from product 
streams. SO, drying by use of concentrated sulfuric 
acid has been used by many plants since the inception 
of the process, but the more modern method of bub- 
ble tower drying is used in this plant because of its 
simplicity and trouble-free operation. Lines, shells, 
and towers in the plant are of carbon steel with the 
exception of the drier, lead lined upper section of the 
extract low pressure evaporator, and lead lined 
sump tank. All valves in service where SO, may be 
present are trimmed with stainless steel. 

Evacuation lines are connected to vessels and lines 
in SO, service and lead to a manifold which permits 
suction through SO, compressors and vacuum pumps 
or entry into a sump tank which can be evacuated 
by means of an electric pump. Drain lines from ves- 
sels and lines are also connected to the sump tank 
which can be drained to the sewer, or the contents 
can be transferred by pressure into the extract low 
pressure evaporator if dry oil or SO, is present. 
Flushing oil is used on glands of liquid SO, pumps, 
extract solution pumps, and raffinate solution pumps. 
Purge oil is applied to the SO, flow controller, treat- 
ing tower interface level recorder, and drier feed rate 
recorder. Rotameters coupled with indicating trans- 
mitters and receiver recorders are used for control- 
ling reflux streams. This system has proven very 
satisfactory for handling small streams which are 
likely to cover a wide range of rates due to changes 
in operating conditions. An emergency shutdown 
valve has been supplied which is operated from the 
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control house and performs the function of shutting 
off the high pressure steam to all reboilers, closes off 
the make-up steam control to the exhaust steam line, 
opens the exhaust steam line to the atmosphere, and 
closes motor valves controlling oil and SO, charge 
rates. In the event of a sudden necessity for shutting 
the unit down this provides a convenient means of 
control. It is also useful for planned shutdowns under 
some conditions. 

A cement pad has been placed around the entire 
base of the main structure for convenience of opera- 
tion, maintenance work, and general cleanliness. The 
structure is equipped with ample stairways, walk- 
ways, and platforms, and all exchangers are posi- 
tioned to permit the tube bundle to be removed onto 
a solid open area. Chain hoists are located at strategic 
points to facilitate removal of tube bundles or other 
equipment. 

Cooling water is furnished from an induced draft 
tower equipped with a temperature regulator oper- 
ating a by-pass on the return stream. Normally an 
electric driven pump is used for circulation of cooling 
water. A steam turbine driven pump is always ready 
as a spare and will start automatically, simultaneously 
sounding an alarm, in the event of failure of the 
main pump. 

Lines, vessels, and exchangers handling cold oil 
or SO, are insulated with from 2 to 4 inches of vege- 
table cork. Pumps in this service are insulated with 
a cork box filled with granulated cork and wax. 
Equipment in hot service is insulated with an 85 
percent magnesia coating. Towers, lines, and tanks 
are painted with aluminum. The control house in- 
terior is finished with green tile to a height of four 
feet around the walls. A section separate from the 
control board houses a wardrobe for operator’s cloth- 
ing. A sink and hot plate are included in this section, 
and a lavatory is located in an adjacent room. 

Initial start-up of the unit was accomplished in 
September of 1947. Equipment was first pressure 
tested with oil and then subjected to drying proce- 
dures. The testing operations proved the plant to be 
the result of an excellent construction job, and dry- 
ing of all vessels and lines was effected by circula- 
tion with hot oil followed by operation of the unit 
using isobutane in place of SO,. The isobutane and 
oil were then removed; the entire unit was evacu- 
ated; and sufficient SO, was delivered, followed by 
the start of actual treating operations. Diesel oil was 
used as charge stock during these initial operations, 
and a product meeting all specifications was pro- 
duced from the outset. The high quality of con- 
struction and success of operation are demonstrated 
by the low SO, usage in the unit to date. An average 
of 0.14 pounds SO, per barrel of charge oil has been 
consumed, which is among the lowest in the industry. 
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MEAN SPECIFIC HEATS OF PETROLEUM LIQUIDS AND VAPORS 
M. VAN WINKLE, 


Associate Professor of Chemical 


A cositiie data is an essential requirement for design 
and operation calculations of process equipment and plants. 
This is the initial article of a three-part series treating on the 
thermal properties of petroleum fractions. Titles of the second 
and third articles, written by the same author, scheduled to 
appear in consecutive issues of. PETROLEUM REFINER, are 
“Enthalpies of Petroleum Vapors at Atmospheric Pressure,” 
and “The Effect of Pressure on the Enthalpies of Petroleum 
Vapors.” 

Mean specific heat vs. temperature charts for petroleum 
liquids and vapors are presented based on datum tempera- 
tures of 60° F. and 32° F. From the specific heat charts, new 
enthalpy-temperature plots for petroleum liquid and vapors 
based on liquid and vapor states at reference temperatures of 
60° F. and 32° F. are calculated. Data used for the plots are 
from the most recent correlctions of the various physical and 
thermal properties of petroleum oils. The use of the charts is 
illustrated by quantitative examples. 


Engineering, University of Texas, Austin 


Hear capacity of a substance is the quantity of 
heat required to raise its temperature one unit. Ex- 
pressed mathematically 
a 
C= —= 1 
aT (1) 
where C= heat capacity, Btu/lb. mol—°F. 


dQ = Btu required to raise the temperature the quan- 
tity represented by dT. 


dT = temperature change, °F. 


siee MEAN SPECIFIC HEATS 
st tiss PETROLEUM OIL VAPORS 


REF. T= 60°F. 
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FIGURE 1 
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Where the substance is heated at constant pres- 
sure, the heat capacity is 


: dH 
P dT )> ( 
where C,= heat capacity at constant pressure, Btu/Ib. 
mol—°F., 


dH = change in enthalpy, Btu. 


Although heat capacity normally connotes molal heat 
capacity, specific heat refers to the heat capacity of a 
unit weight of the substance referred to the heat capac- 
ity of a unit weight of water. 


Mcp = C, 
or, Cp = av (3) 


where cp= specific heat 
Cy, = molal heat capacity 
M = molecular weight. 


Referring the specific heat term to the heat capac- 
ity of a unit weight of water between 60° and 61° F. 
divides it by unity since the Btu is defined as the 
quantity of heat required to raise the temperature of 
one pound of water one degree fahrenheit. 


Instantaneous Specific Heats of Vapors 


Specific heats as defined by the above equations are 
for constant temperature and are applicable only to 
a small differential temperature range; in other 
words, they are point functions. 

It has been observed that the instantaneous spe- 
cific heat relation for gases and vapors may be ex- 
pressed by empirical equations of the general type, 


C,=—a+bt+ct’?+...... (4) 
where C, = molar heat capacity Btu/Ilb. mol—°F. 
t = temperature, °F. 
and a, b, c, d, etc. = constants for the particular gas. 
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FIGURE 2—Mean Specific Heats, Petroleum Oil Vapors. Ref. T = 32° F. 





Values of the constants have been determined for 
many pure gases and vapors and are available in the 
literature. 

For gas mixtures composed of compounds whose 
constants have been determined, the average instan- 
taneous heat capacity may be calculated for any tem- 
perature by taking the molal average as shown in 
equation (5) 


C, ave. for mixture = Y; Cp: + Ye Coz + Ys Cos +...... (5) 


Because of the complexity of petroleum oil vapors 
it is usually impossible to utilize this method. How- 
ever, it is necessary to evaluate average heat capact- 
ties of petroleum vapors (and liquids) because heat 
is the most important single processing agent in 
refining of petroleum and any quantitative computa- 
tions in heating processes require the use of average 
heat capacities. 


Study of the thermal properties of petroleum shows 
that specific heats are closer to the same magnitude 
numerically than are molal heat capacities. Because 
of this the empirical correlations have been developed 
on the basis of the more convenient specific heats 
rather than upon the molal heat capacities. 

Watson and Fallon’ correlated the instantaneous 
specific heats of petroleum vapors in terms of the 
UOP characterization factor? (K) and temperature 
by the relation: 


Cp = (0.045K — 0.233) + (0.44 + 0.0177K) 10°t — 
(0.153) 10~t* (0) 


where cp= specific heat at atmospheric pressure and t’F. 
Btu/lb.—°F. 
K = characterization factor 
and t=temperature, °F. 


This correlation is recommended for petroleum oil 
vapors heavier than pentane. Plots of instantaneous 
specific heat versus temperature at various values 0! 
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K derived from equation (6) are presented in the Com = at (ttt) + & (t?+ tots +t?) (10) 

s) above reference and elsewhere. : 3 
. ; The form of equation (6) is the same as that of 
pors Mean Specific Heats of Vapors equation (10) and the values of the constants are as 
— In computing the heat content (or enthalpy at follows: 
<5 8 constant pressure) at one temperature relative to a= 0.045K — 0.233 
heat th . ° 

at at another temperature, equation (2) is used. b 
t in Rearranging —— = (220+ 8.85 K)10° 
uta- ; 2 
age cpdt = dH (7) 

ae at —<_ = — (0,051) 10° 
en applied to finite changes in t, the c, becomes 3 

ows the true mean value between the two temperatures. Thus th ih a il anaes a 
ude In the case of petroleum oil vapors it is customary 6 wae . ° Pesce see or the mean or average spe 
use to average the instantaneous specific heats at the two ‘'© ts OF petroleum vapors 1s 


ped temperatures either by straight arithmetic average 


ats Or by approximation formulas. While such averag- 
ing gives mean specific heat values that are reason- 
ous ably correct, they may be somewhat in error because 
the of the curvature of the instantaneous specific heat- 
ure temperature relation. 
. +0 determine accurately the mean specific heat it 
is necessary to integrate the instantaneous specific 
6) relation over the temperature range desired. Inte- 
J } Stating the differential form of equation (4) between 
F,, the limits t, and te, 
te te 
cof dt = fc + bt + ct*)dt (8) 
oil t ts 
Dus m(t—t,) =a(te—ts) +2 (te—t2) + L(te’— ts") (9) 
ot 2 3 
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Com = 0.045K — 0.233 + (220 + 8,85K) 10° (ts + ts) — 
(0.051) 10-°( te? +- tats + t,’) (11) 


Figures 1 and 2 represent mean specific heats of 
petroleum oil vapors computed from the above equa- 
tion based on reference temperatures of 60° F, and 
32° F. respectively, the common reference tempera- 
tures used in the petroleum industry. 


Instantaneous Specific Heats of Petroleum Liquids 


Instantaneous specific heats of petroleum liquids 
when plotted against temperature fall in a straight 
line for constant API gravities. The equation repre- 
senting this plot is shown by Watson and Fallon’ 
to be as follows: 

cp = [0.355 + (1280) API (10*)] + [(503 + 
1.17) APTI) (10*)t] (12) 
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for K=.11.8 
where cp, = Btu/\b. — °F. 
t= °F. 
API = API gravity. 
The multiplying correction factor for values of K 
other than 11.8 is 


F = 0.05K + 0.41 (13) 


Mean Specific Heats of Petroleum Oils 


Because of the straight line character of the instan- 
taneous specific heat relation, mean specific heats 
can be computed from the instantaneous values by 
the following 


+ o& te 
kk (14) 


or by integration of the general equation for petro- 
leum liquids 
cp/dt = F/(a + bt)dt (15) 
com(te— ts) = F[ (a(te—t) +-3- (2 — te) ] (16) 
pa b 
com=F[ at (ett) | (17) 


Substituting the values for the constants, 


Com = (0.05K + o41y[ 0.355 + 1280(A PI) 10* + 503 + LI APE AO “Ge + ") 





(18) 


Data for Figures 3 and 4 were computed from equa- 
tion (18). These represent plots of mean specific heat 
vs. temperature for lines of constant API gravity at 
reference temperatures of 60° F. and 32° F. respec. 
tively. 


Sensible Enthalpy of Petroleum Vapors and Liquids 


Sensible heat content (or enthalpy at constant 
pressure) is computed by means of the integrated 
form of equation (2) 


Hz _— H, = Cpm (te — t) (19) 


The (H,—H,) term represents the difference jn 
enthalpy between the reference state and temperature 
(and no change in state is considered in this equa- 
tion) and the temperature t, and the same state. 
Usually for enthalpy balance computations about a 
process, H, is defined as 0 at t, and the arbitrarily 
defined state of the substance (usually its natural 
state at the constant pressure over the range of tem- 
perature between t, and t,). 


Figures 5 and 6 present enthalpy of petroleum li¢- 
uids referred to liquid at 60° F. and 32° F. respectively 


MEAN SPECIFIC HEATS 
PETROLEUM OIL LIQUIDS 
REF. T=32°F. 


TEMPERATURE — °F. 


FIGURE 4 
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referred to the vapor state at the two 
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r] ravity. 
Be Where heating and cooling of pe- 
i troleum liquids and vapors do not in- 
yolve vaporization and condensation, 
, enthalpy charts of the type shown in 
Liquids Figures 5 and 6 are useful in com- 
onstant fy puting heat balances. Unfortunately, 
grate d the majority of processing operations 


involving heat in petroleum refining 
result in vaporization or condensa- 
(19) tion and in addition few operations 
are conducted at atmospheric pres- 
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nce in sure. 
erature Comprehensive and useful enthalpy 
} equa- charts should include all of the vari- 
state. ables necessary to completely charac- 
bout a terize the enthalpy-temperature-pres- 
trarily sure-composition relation. Such 
stem! charts have been developed by the 
author and will be presented in future 
f tem- articles. The principal variables cor- 
related are 100 percent flash vapori- 
m lig- zation temperature (or dew point), 
ctively slope of flash curve, API gravity, K, 


enthalpy of saturated vapor, enthalpy 
of superheated vapor, and pressure. 


Examples : 


1) Compute the enthalpy of an oil stream whose 
API gravity is 42 and K value is 11.0 at a 


state at 60° F. 


Solution (a)—Use of Cy chart: 
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TEMPERATURE, °F 
FIGURE 6 


Cpm Oil (42° API, K=11.8, 200° F.) = 0.484 Btu/lb. — °F. 
Figure 3 

Correction K=11.0=0.96 Figure 3 
Cpm oil (42° API, K=11.0, 200° F.) = (0.96) (0.484) = 
0.465 Btu/Ib. — °F. 


temperature of 200° F. relative to the liquid = (0,465) (200—60) = 65 Btu/Ib. 


Solution (b)—Use of enthalpy chart: 

H (42° API, K= 12.0, 200° F.) = 69 Btu/lb. Figure 5 
H (42° API, K= 11.0, 200° F.) = (69) 
(.945) =65 Btu/Ib. 

2) Compute the enthalpy of a 60 

API gasoline vapor, K = 12.0 

+ : at 400° F. relative to vapor at 
zs 60° F. 


Solution (a)—Use of cy chart: 


Cpm (60 API, K= 12.0, 400° F.) =.448 
Btu/lb— ° F. Figure 1. H= (.448) 
(400-60) = 152 Btu/Ib. 


Solution (b)—Use of enthalpy chart: 


H (60 API, K=12.0, 200° F.) =152 
Btu/lb. Figure 5. 


REFERENCES 


1Watson and Fallon, National Petroleum 
News, June 7, 1944, p. R 372 
2 Watson et al, Ind. Eng. Chem. 25, 880 (1933) 
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A much-traveled oil refinery is shown arriving at the new Imperial Oil site in Edmonton in bits and pieces. “Largest trucks in the world” served 
to move the old Canol refinery from Whitehorse down the Alaska highway to Dawson Creek and from there to Edmonton by rail. 


‘Bas petroleum industry in Canada today is en- 
gaged in the greatest expansion program in its his- 
tory. Construction involving an expenditure of from 


$50 to $75 million, aside from vast sums being spent 
on exploration and drilling, is on the drawing boards, 
under discussion, in progress or actually completed. 
This is an extremely conservative estimate. 

This effort to extend Canada’s refinery and storage 
facilities to meet the unprecedented demand for petro- 
leum products and overcome the six year compulsory 
diversion of effort from normal civilian industrial 
expansion to war uses, involves all the major oil com- 
panies operating in the Dominion. These are Imperial 
Oil, Ltd., The British American Oil Company, Ltd., 
Shell Oil of Canada, Ltd., and McColl-Frontenac Oil 
Company, Ltd. 

While the heaviest immediate expenditures con- 
templated are in the East, long-term plans anticipate 
that refinery expansion will parallel 
the continent- wide program of 
drilling explorations now in prog- 
ress and will continue until the in- 
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dustry’s facilities have caughtup with existing de 
mands. This likely will take several years. 

Imperial Oil, Ltd., Canada’s largest oil company, 
has the most ambitious program. President H. H. 
Hewetson, announced on March 19 that his compan) 
will spend $80 million hunting for oil in western 
Canada. Last November the company borrowed $4 
million for construction purposes, this sum to be used 
in addition to Imperial’s reserve funds earmarked for 
expansion construction. By borrowing, it has been 
made available to swell the undisclosed total Imperial 
is spending on expansion construction. 

The British American Oil Company, Ltd., the 
Dominion’s second largest oil company and _ the 
largest one that is Canadian owned, also has an exten- 
sive program under way. It proposes to spend $17. 
million on building refineries. and extending other 
parts of the company’s effort to correspond. 

While the Shell Oi] Company 0 
Canada, Ltd., is approaching the 
present situation with greater cat 
tion it has nevertheless completed 
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Canava, like its big brother across the border, is making 
| q herculean effort to find and refine oil to meet that nation’s 
| ynprecedented demand for petroleum products. 
} Companies, led by Imperial Oil, Ltd., and The British Ameri- 
can Oil Company, Ltd., have under way or projected a refining 
modernization and expansion program which will cost up to 
| $75 million. Steel shortage, of course, is handicapping this 
| building effort. 
This article details by companies just what is being done 
both in the eastern and western sections of that country. 











Major expansion construction in British Columbia 
ind contemplates further additions to its existing 
finery and storage properties. 

McColl-Frontenac Oil Company, Ltd., is reportedly 
gmbarking on a fairly comprehensive outlay for mod- 
emization and expansion of existing porperties. 


First Fluid Catalytic Plant 

Imperial is building Canada’s first fluid catalytic 
cracking plant in connection with the Montreal East 
refinery as well as a new refinery at Edmonton. Dis- 
covery of the Leduc, Alberta, field and revitalization 
f the old Ontario fields by new discoveries has 
entailed new construction also. Imperial already has 
built an 8-mile pipe line from Leduc to the railway, 
and installed 83 miles of 8-inch pipe between Water- 
ville, Ohio, and Sarnia which furnished the Sarnia 
refinery with 12,000 more barrels of crude each day. 
The pipe came from an old line originally laid in Ohio 
and Indiana in 1888 which Imperial bought, dug up, 
and relaid late in 1946. The company’s transportation 
facility expansion program also includes construction 
and purchase of five ocean-going tankers and three 
new tank ships for service on the Great Lakes. 
At Halifax on the Atlantic Coast, the company has 
leased seven tanks, three built 
of concrete, each with a capacity 
of 100,000 barrels, from the Brit- 
ish Petroleum Board. The tanks 
were used in wartime “shuttle 
service” by which oil was brought 
into Halifax by tank ship from 
ther countries and trans-shipped 
to Great Britain and other war 


bases, 












cic 


Foremost among Imperial Oil’s 
oan refinery and storage construction 
a projects is the 11,000-barrel per 
adi lay fluid catalytic cracking unit 
"Be which is slated to go into opera- 
¢94 tion in July, 1948. Also at Mont- 
real East the company is con- 


~ 


ised 


| for structing a 6900-barrel per day 
ooh catalytic polymerization plant and 
rial inew crude pipe still as well as 
remodeling much of its existing 
re equipment. When completed, the 
the program will provide for an in- 
‘Tease in the refinery’s crude oil 
ry capacity from 25,000 to 37,000 
her 
r of Canada’s first fluid cat cracker now under 
the construction at Imperial Oil, Ltd.'s Montreal 
au- refinery in Quebec, Canada. It is hoped 
ted new plant will be in operation by July, 


1948. 


barrels per day. The company already has constructed 
23 tanks with a capacity of 100,000 barrels each. 

Original plans for construction at Imperial’s Sarnia 
refinery had to be revised due to continued material 
shortages. For the present the company is contenting 
itself with revamping old equipment to the extent 
that crude running has been increased by 10,000 bar- 
rels per day. The Sarnia refinery now handles an 
average of 53,000 barrels per day. Two sets of crack- 
ing coils, built in 1923, were adapted during the war 
to make cumene, a high octane blending agent for 
aviation gasoline. Recently, with the addition of some 
old re-run stills, they have been turned into a distilla- 
tion unit for crude. 

Plans for expansion at Sarnia which have been set 
aside for the moment include a new catalytic poly- 
merization plant, a new research laboratory and a 
plant for specialty waxes. 

Six additional 100,000-barrel tanks for heating oils 
and three 15,000-barrel spheres for butane have, at 
least partly solved the increasingly acute storage 
problem at the Sarnia refinery. The company also has 
approved installation here of increased laboratory 
facilities to test its various products. 

When navigation closed last fall on the Great 
Lakes, new tankage to hold 180,000 barrels had been 
made available by Imperial at the Fort Williams lake 
terminal. 

Still farther west, two large high-pressure boilers 
have been installed at Imperial’s Regina refinery to 
replace low-pressure boilers. They will provide a 
necessary increase in steam generating capacity for 
the processing units. 


‘ 


Expansion in the West 


Meanwhile, Imperial’s discovery and development 
at Leduc, Alberta, has initiated an extensive program 
of refinery expansion in the west. The new Edmonton 
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Shell Oil Company of British Columbia, Ltd’, 

refinery built at a cost of $1.5 million ong 

opened in November, 1946. It was one of 

Canada’s first postwar refinery expansion 
projects, 


it has been re-erected at Edmop- 
ton the cost will be closer to 
$7 million. However, the com- 
pany believes the move has saved 
about 18 months time in getting 
the Edmonton plant into opera- 
tion. The new refinery will have 
an initial daily capacity of from 
4000 to 6000 barrels. 

At Calgary, the company de. 
ferred construction of the new 
testing and research laboratory it 
had planned, but additional tank- 
age is being added and a new 
oxidizer will be built to increase 
production of paving grade as- 
phalts. 

Norman wells refinery in the 
Northwest Territories is getting 
a new distillation tower and addi- 
tional tankage. 

This year Imperial plans to 
build new storage tanks with a 
capacity of 150,000 barrels to store 
heating oils at its refinery at Ioco, 
British Columbia. Dock facilities 
for tankers at this refinery on the 
Pacific Coast also have been ex- 
tended. 

Other substantial items in Im- 
perial’s ramified construction pro- 
gram is the building of housing 

refinery, to be built on a 365-acre site on the Sas- facilities for its employes and also extensive storage 
katchewan River 3% miles east of the city, will construction in connection with marketing facilities 
process crude oil from Leduc. The plant itself has all across Canada and Newfoundland, the latter at a 
been moved to Whitehorse, Yukon Territory, where cost of more than $5 million. 
it was erected by the United States government as - : : 
part of the Canol project. The dismantled refinery British American Company's Program 
was moved down the Alaska highway to Dawson British American Oil has under way or already 
Creek and then trans-shipped to Edmonton by rail, completed a program involving early construction 
a distance of approximately 1300 miles. amounting to some $17 million. Modernization of its 
Imperial bought the refinery as it stood at White- present Montreal East refinery will be handled by 
horse for $1 million -but estimates that by the time Canadian Kellogg Company, Canadian subsidiary ol 





Estimated cost of British American Oil's new compounding and blending project is $1.2 million. This project has been finished since above photo 
was made, 
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The M. W. Kellogg Company, New York, retained 
for the design, engineering and construction of the 
new process facilities as well as modernization of 
the old. 

The company’s Montreal program involves addition 

of new crude oil distillation and feed preparation 
facilities which will increase the total crude running 
capacity to 32,000 barrels per stream day. A fluid 
catalytic cracking unit, of 13,000 barrels per stream 
day, on a fresh feed basis, will be incorporated along 
with the additional crude running capacity, for the 
production of high octane motor gasoline. 
' A new catalytic polymerization unit will also be 
erected along with the new catalytic cracking unit for 
the polymerization of propylene and butylene gases 
for the production of high octane polymer gasoline. 
New facilities will be incorporated for the production 
of liquefied propane. All existing process equipment 
at the Montreal East refinery will be revamped and 
modernized. 

B.A. also plans to expand and modernize the office 
building, laboratory, change house and lunchroom, 
machine shop, boiler plant, loading racks, asphalt 
handling equipment, water supply, electrical distribu- 
tion and tankage. This work already is under way. 

In February British American completed the $1.2 
million project begun in November, 1946, comprising 
anew lubricating oil compounding and blending plant 
at Clarkson, Ontario, near Toronto. This addition has 
doubled B.A.’s capacity for compounding and blend- 
ing lubricating oils. Changes made in lubricating oil 
production equipment at Clarkson have resulted in a 
20 percent increase in production. 

The project also includes: complete railway and 
truck loading facilities, a completely equipped labora- 
tory for control work, full drum reconditioning facili- 
ties, extensive packaging and handling equipment and 
office space for accounting and shipping staff. The 
Lummus Company of New York was the design 
engineer and Pigott Construction Company, Ltd., of 
Toronto the general contractors. 

In the West construction of a $100,000 addition to 
British American’s bulk storage plant at Edmonton is 


These tanks at Nisku, Alberta, will hold petroleum from Leduc before 
it is loaded in tank cars for shipment to western refineries. 
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Three of these 15,000-barrel spheres have been built by Imperial Oil, 
Ltd., at Sarnia for butane. 


nearing completion. Renovations and new installa-, 
tions will double the size of the company’s branch 
there. New loading facilities are included as well as 
new storage capacity. 

B.A. also has under way additions to existing 
equipment at its virgin asphalt plants at Moose Jaw, 
Saskatchewan and Calgary, Alberta, at both of which 
asphalt for roadway and industrial purposes will be 
produced. In each instance the improvements and 
expansions will amount to $250,000. 


Shell’s Plant at Shellburn 


In November, 1946, the Shell Oil Company of 
British Columbia, Ltd., officially opened a new $1.5 
million refinery at Shellburn close to Vancouver, 
which it describes as the most modern refinery in 
western Canada. Situated on the Pacific Ocean on a 
70-acre tract, the facility includes 30 miles of pipe 
lines and steel tankage to accommodate 16.5 million 
gallons of petroleum products. 

This modern addition to the company’s former top- 
ping plant at Shellburn has brought the refinery’s 
capacity to 5000 barrels per day, this eventually to be 
increased to 6000 per day. 

Shell’s 10,000-barrel per day Montreal plant likely 
will be enlarged but details of the expansion work are 
not settled. Since the end of the war Shell has added 
or expects to have added by the end of this year 
1 million barrels of storage for crude oil and products. 
About one-fifth of this, 185,000 barrels, will be in 
the west. 


McColl-Frontenac Program 


McColl-Frontenac has under way a modernization 
and expansion project for its Montreal East refinery 
at an estimated cost of $10 million and the erection 
of a $1 million lubricant blending and grease plant at 
Toronto. The Montreal construction is in progress. 

Canada is experiencing a record demand for all 
petroleum products, and oil companies are having 
great difficulty in meeting consumer requirements. As 













in the United States, the supply problems confronting 
the industry stem from a variety of causes all rooted 
in the shortage of steel. 

When the war ended all the major companies had a 
heavy backlog of accumulated orders which were 
awaiting the removal of war priorities. Moreover, the 
normal peacetime expansion of civilian demand and 
industrial capacity to meet that demand had been 
interrupted by the war. However, the unprecedented 
postwar demand for petroleum products, particularly 
fuel oil, exceeded the most expansive estimates. 

When record orders struck the industry in 1946 
it endeavored to meet the situation by importing oil 
from the United States, often by means of uneconomic 
buying of finished products. In 1947 this became 
increasingly difficult because the United States re- 


quired her petroleum production for her own needs 
Canadian oil executives appealed to the customer fo; 
conservation of fuel oil. They managed to get through 
the winter of 1947-48 without too much hardship on 
domestic consumers, but industry felt the fuel] jj 
pinch. This year Canada’s plight with regard 
United States dollars has created a further problem 

Industry leaders have pointed out that the present 
petroleum shortage on this continent is not one of 
crude oil reserves, but of available crude where jt js 
required for refining and of refined products at the 
point of distribution. These executives are agreed 
that it will be at least three years before production 
can hope to catch up with demand and company suc. 
cess in attaining this goal is dependent to a large 
extent on the steel industry. 


A section of Imperial Oil’s new pipe line from Nisku in the Leduc field to Leduc on the railroad eight 
miles away through an Alberta grain field. 
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VARIED OPINIONS HELD AS TO EFFECTIVENESS OF 
METHOD BUT HERE’‘S AN ACCOUNT OF OWE SUCCESS 


- cleaning is a major maintenance task in 
the operation of thermal cracking and other re- 
finery units. 


This method of coke removal by steam, air and 
heat application has been tried with varying suc- 
cess by a considerable number of refineries and 
opinions vary widely as to the utility of the 
method. 


The accompanying report of actual operations 
shows one application procedure which has been 
in successful use for a number of years. Different 
furnace installations will require modifications of 
the technique outlined here. 


Senantste decoking of thermal cracking fur- 
naces has been successfully employed for the past six 
years by the Talco Asphalt and Refining Division of 
American Liberty Oil Company at its Mount Pleas- 
ant, Texas, refinery. 

The steam-air decoking reaction is utilized for re- 
moving the coke in three upshot furnaces in plant 
Dubbs units. Two of these furnaces (Figure 1), to 
which heavy gasoil is charged, are two-coil symmet- 
rically split-type furnaces with overhead convection 
banks and stack outlet and with parallel side wall 
radiant sections. Rows of burners on both sides of a 
center partition wall allow individual adjustment of 
furnace outlet temperatures for the two oil streams. 
Upon leaving the furnace the charge combines and 

enters the reactor through a com- 
mon transfer line. 
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Flow through the third furnace 
(Figure 2) to which is charged 


* al ee a light gasoil, is split through two 
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FIREBOX THERMOCOUPLE 








coils in the convection sections, 
then combined to pass through a 
primary radiant section on one 
side wall, through a _ two-row 
shield tube section just under the 
convention bank, and on to a ra- 
diant section along the other side 
wall. The burners and partition 
wall in this furnace are similar 
in construction with the heavy 
gasoil furnaces and consequently 
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heat input to the single light gas- 
oil stream. 

The convection sections of each 
furnace have 23-inch o.d., 4-6 
chrome alloy tubes and the radi- 
ant sections 214-inch o.d. 4-7 
chrome tubes. 


Lime Controis Corrosion 

COWL OUTLET The heavy gasoil charge is of 
approximately 27.0° API and has 
a boiling range of 525-760°-+- F. 
The light gasoil charge is 24.0° 
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“4 : — 
4 “ API and the boiling range is ap- 
772 DP Da Oe A ? proximately 220-650° F. These 
> PEs NS gasoils have a sulfur content of 
PR at ae Rael ae approximately 2 percent and to 
— control the corrosion in the fur- 
Figure 1—Two-Coil Symmetrically Split Stream Upshot Furnace nace tubes a lime solution is in- 
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jected in the charge previous to 
entering the furnaces. The lime 
is injected in the feed pump suc- 
tion at the rate of one-half pound, 
of lime per barrel of feed charge. 
The lime protects the tube metal 
from the corrosive action of the 
sulfur in the charge stocks and 
forms a hard coating on the inner 
walls of the furnace tubes. 

The heavy gas oil furnaces 
operate at 920° F. outlet tempera- 
ture and the light gasoil furnace 
at 1000° F. While the gasoils-have 
a low carbon residue and only a 
thin deposit of coke forms in the 
tubes, the coke is extremely hard 
and is difficult to remove as it is 
intermingled with the lime coat- 
ing used in combatting corrosion. 

When the unit is brought off 
stream, the furnaces are allowed 
to cool to a suitable temperature 
and the coils are then purged of 
all oil by steaming the furnaces. 
After steaming, the transfer line 
to the reactor and the feed inlet 
line are blinded off. All thermo- 
couples and wells that are in the 
tubes are removed to prevent their 
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being damaged in the coke burn- 
ing operation. The thermocouples 
in the fire boxes are left in place 
as an aid in controlling the fire- 

















box temperature. 
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The plug on the coil inlet 
header is removed and a line from 
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a special steam-air manifold de- 
signed to facilitate coke burning 
operations is connected to the 
inlet header. Since each furnace has dual convection 
sections, a separate steam-air manifold is perma- 
nently installed at each of the six coil inlets as a mat- 
ter of operating convenience. Each manifold is a sim- 
ple installation consisting of one inch lines from the 
plant steam and the plant air system connected to a 
common header through separate throttle valves. A 
one-inch line (Figure 3) runs from each header to 
its respective coil inlet header plug. A gauge is in- 
stalled on the manifold header to indicate the pressure 
of the steam-air mixture entering the coils. It has 
been found that the optimum mixture pressure for 
coke burning in these particular furnaces is approxi- 
mately 50 psi. The plant steam pressure is 160 psi. 
and the air pressure 75 psi, All controls on the mani- 
fold are at grade level for convenience in operation. 


1250° F. Maximum Temperature 


After the coils have been purged, the transfer line 
blinded off and the steam-air manifold header con- 
nected to the coil inlets, steam is introduced to the 
coils via the steam-air manifold and the fires in the 
furnace started. As the temperature of the firebox 
increases the quantity of steam is increased to pre- 
vent overheating of the tubes. The temperature in 
the firebox is brought up to approach 1250° F. As 
this is the maximum temperature considered permis- 
sible for use with the particular tubes in these fur- 
naces, extreme caution must be observed not to ex- 
ceed it at any time during the steam-air decoking 
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Figure 2—Two-Stage Convection Section Upshot Furnace 


operation. As the temperature in the firebox ap- 
proaches 1250° F. a flow of air is gradually intro- 
duced to the manifold and the steam flow is gradually 
reduced until ignition of the coke occurs. It is proba- 
ble that ignition of the coke near the coil inlets will 
occur before the maximum allowable temperature ol 
1250° F. is reached. Actually, ignition may be ex- 
pected at any time after the fire box temperature has 
reached 1100° F. The possibility of damaging or 
distorting the tubes by extreme heat and insufficient 
steam throughput will be materially reduced if the 
operator will introduce a sufficient quantity of air to 
cause combustion of the coke before the maximum 
temperature is approached, 


Ignition of the coke in the tubes is immediately 
discernable as the tubes will become red at the initial 
area of ignition. The burning area can be definitely 
observed and is easily followed throughout the coils 
at all times during the burning process, starting near 
the steam-air mixture inlet and proceeding more oF 
less steadily to the coil outlet. 

. Burning of the coke can be controlled to a fine point 
at the will of the operator by altering the quantity 
of the steam and air. Should a tube in which the 
burning is taking place become overheated, the color 
of the tube will change from a deep reed to a light 
cherry red, and the outside of the tube may begin t0 
sparkle indicating that rapid oxidation of the outside 
surface is taking place. The metal on the inside of 
the tube will be burning and it will be necessary for 
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UNION FACILITATES INSTALLATION 
OF INLET PLUG CONNECTION 





ing and the steam continued for 
a short while to wash any resid- 
ual deposits of the burning oper- 
ation from the tubes. The furnace 
is then allowed to cool. Upon 











coca ar. 


cooling, the furnace coil is un- 
headed and the tubes turbined 









STEAM-AIR MANI 
LINE PERMANENTLY BRACKETED 


TO FURNACE STRUCTURE 
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STEAM THROTTLE VALVE 
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TYPICAL STEAM-A!IR MANIFOLD INSTALLATION 








with a polishing head only as an 
added precaution to remove any 
coke that may have been missed 
in the burning operation. 

The tubes are calipered to de- 
termine their wall thickness and 
any necessary replacements are 
made. 

By way of comparison with 
coke removal by conventional me- 
chanical methods, certain advan- 
tages may be immediately recog- 
nized as being in favor of the 
steam-air decoking method, 
Steam-air decoking for these spe- 
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Figure 3—Typical Steam-Air Manifold Installation 


the air supply immediately to be reduced and possi- 
bly the steam increased to cool the tube and retard 
combustion. Should the burning cease upon the in- 
troduction of more steam, the operator may instigate 
reignition by altering the air-steam ratio. 


Reduction of Temperature 


When the initial ignition of coke occurs, the fire- 
box temperature is reduced to approximately 1000° 
F. Ordinarily this temperature will suffice for the 
continued burning of coke from the tubes in the con- 
vection bank. As this section of the coil will have the 
smallest deposit of coke and the temperature in the 
firebox is held at highest level during the initial part 
of the operation, it is likely that four or five tubes in 
this section will show color at the same time. Due to 
the high temperature of the firebox, particular atten- 
tion to the color of the tubes will be required to pre- 
vent the burning of the tube metal should a local 
deposit of coke be encountered. 

_ As the coke burns down from the convection bank 
into the radiant section, the quantity of coke encoun- 
tered will increase and the area of incandescence 
will become localized. Usually along the upper sec- 
tion of the wall bank from three quarters to a full 
tube will burn at a time. At this time the temperature 
of the firebox can be reduced to approximately 800° 
F. In this area the burning is most 


cific furnaces requires an average 
of six hours each. The operators 
of the unit, who are most familiar 
with the furnaces, do the job. Twenty-four man 
hours is a liberal allowance for the decoking of 
all three furnaces. Prior to the utilization of the 
steam-air decoking reaction conventional tube clean- 
ing methods required a minimum of 128 man hours. 
Down-time was, at a minimum, three days, At pres- 
ent the furnaces are ready for return to service in 
eight to ten hours. 

Simplicity of the operation is apparent. No special 
training is required. Other than the initial inexpensive 
installation of the steam-air manifolds and the inlet 
plug tie-ins, there is no maintenance required for 
the process. 

The steam and air required for the decoking re- 
action are only a small percentage of the large de- 
mand of the same utilities for turbining. This factor 
is of great importance also in that upsets in the 
regular plant utility systems because of high demand 
during furnace cleaning operations are now avoided. 

Tube and header life are longer, as it is difficult 
not to remove a portion of the metal when turbining. 
Steam-air decoking, properly utilized, does not re- 
move any metal and tubes are in service at present 
that have been decoked by burning for two or more 
years. Steam-air decoking is a noiseless operation 
and no messy problem of housekeeping and disposal 
of carbonaceous material is involved. 





likely to stop and the operator 
carefully will have to maintain 
the correct ratio of air and steam 
to assure continued ignition of 
the coke. 


FURNACE WALL SECTION 





+. 





When the last few tubes of the 
radiant bank are approached, the 
fire in the firebox usually can be 
extinguished and the temperature 
of the furnace will be sufficient 
for the coke burning to continue 
until the coil outlet has been 




















reached. Experience will indicate 
the optimum time to extinguish 
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the fire. 














Air to the furnace is shut off 
upon completion of the coke burn- 
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Figure 4—Detail of Coil Outlet 
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The Factor of 


GASOLIVE TAN-EMD VOLATIOUY 


J. BENNETT HILL and WALTER C. HUFFMAN 
Sun Oil Company, Marcus Hook, Pa. 


Boa many years the matter of the boiling points of 
the heavier portions of the gasoline range has been of 
slight concern to the petroleum industry. Certain 
changes in the industry, however, have again brought 
this subject to the forefront, and a review of the 
matter in the light of these changes appears to be in 
order. The purpose of this paper is to attenipt such a 
review, as well as a re-appraisal. 

When gasoline boiling points went up after World 
War I, there were two notable deleterious effects on 
the performance in the automobile engine. One of 
these was that the heavy, unvaporized portions of the 
fuel got down past the piston rings into the crankcase 
and diluted the oil, cutting its viscosity to the point 
where proper lubrication of the engine was affected. 
The other adverse effect was on the acceleration of 
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wide use of catalytic cracking for motor 
gasoline since the war has again focused atten- 
tion on the last half of the gasoline distillation 
range. The fact that the octane numbers of cata- 
lytic gasoline fractions are substantially constant 
up to relatively high boiling points makes it un- 
necessary to undercut catalytic gasoline for oc- 
tane number as has been common practice with 
straight-run and thermally cracked streams. Cut- 
ting the catalytic gasoline stream to 90 percent 
at 430° F., instead of 90 percent at 370° F., would 
result in additional gasoline production for the 
United States of about 18 million barrels per 
year. This practice if adopted, however, would 
result in raising the upper boiling points of the 
gasoline in a large proportion of refineries to the 
point where less satisfactory operation of at least 
some current automobiles in cold weather might 
result. The boiling points of the last half of the 
gasoline distillation curve may be expected to go 
up as refiners realize more fully the economic 
advantage of cutting catalytic gasoline deeper. 
The cooperation of the automotive industry is 
solicited in effecting design changes to eliminate 
the present economic waste completely and to 
make more gasoline available to the motorist. 


the automobile. Investigations showed that the tend- 
ency toward crankcase dilution correlated with the 
90-percent point of the gasoline on the standard dis- 
tillation test, and that ability to function proper!) 
under acceleration correlated with a point in the 
neighborhood of the 50-percent point. The old “navy’ 
specification to limit these points prescribed a 90-per 
cent point of not in excess of 392° F. and a 50-percent 
point of not in excess of 284° F. In this paper this last 
half of the distillation curve will be referred to 4s 
“tail-end volatility.” ; 
With the tremendous advances in the design of the 
engine over the subsequent years, both of these fac- 
tors became comparatively unimportant. Accelera- 
tion difficulties disappeared with the installation 0 
thermostats and with improved carburetor desig" 
embodying special accelerating devices. ExcessiV€ 
crankcase-oil dilution disappeared with thermostats, 
crankcase ventilation, and closer piston-ring fits. " 
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FIGURE 2 
Variation of Octane Number of Fractions with 50-Percent Point 


spite of this, however, the data show that the upper 
boiling points of gasoline, as made and marketed, 
have steadily decreased over the years. This trend 
was most marked in the 10 years preceding World 
War II. The 50 and 90-percent points of regular 
gasoline of the winter and summer seasonal grades 
are shown in Figure 1.* 

\lthough this downward trend in the tail-end boil- 
ing points has undoubtedly been influenced to some 
extent by an alleged competitive advantage of better 
tail-end volatility, the primary reason has certainly 
not been this, but it has been, on the other hand, the 
desire to obtain higher octane numbers. Keeping up 
with the octane race necessitated the undercutting 
of the gasoline components both from the straight- 
run towers and from cracking plants. The octane ad- 
vantage of this practice is evident from Figure 2, 
which shows the octane numbers of individual suc- 
cessive fractions of typical straight-run and thermally 
cracked products plotted against their 50-percent 
points. Where it has been necessary to squeeze out 
the last octane number, it is obviously desirable to 
drop out the higher-boiling low-octane fractions from 
hoth of these sources. 

During this period the downward trend in tail-end 
hiling points of motor gasolines as marketed 
throughout the country has been quite logically taken 
advantage of by the automobile industry in the de- 
sign of their intake systems. The better tail-end vola- 
tility has permitted them to design for a cooler intake 
and to obtain the consequent advantage of better vol- 
umetric efficiency. 


Changes in Refineries 


[he changes in the petroleum industry brought 
about during World War II by the extensive appli- 
tation of catalytic cracking for aviation gasoline have 
taused a basic change in this picture. During the war 
Catalytic cracking plants were erected to the extent 
ot about 880,000 barrels per day charging capacity. 
With the 190,000 barrels per day in operation at the 
beginning of the war and with the units constructed 
since the war, it is estimated that by the end of 1948 
the catalytic cracking capacity of the country will be 
about 1.2 million barrels per day, and that the cata- 
lytically cracked gasoline resulting from these units 
will comprise about 22 percent of the total gasoline 
Production of the country. As discussed hereinafter, 
this percentage will vary with individual refineries. 
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Catalytic gasoline differs from straight-run or 
thermally cracked gasoline in that there is substan- 
tially no decrease in octane number in the higher- 
boiling fractions. There is, therefore, no octane ad- 
vantage in undercutting catalytic gasoline, and a 
refiner will certainly wish to take the maximum pos- 
sible yield from his catalytic units. This is limited 
practically only by the point where the light, un- 
cracked ends of the charge begin to contaminate the 
product and lower the octane number. As will be dis- 
cussed later, it is even practical and economical to 
accept a slight amount of this contamination. Figure 
3, which is a composite curve from many sources, is 
based on a charge which does not overlap the product. 
It shows the variation of the research and motor oc- 
tane numbers of the catalytic gasoline as the 90-per- 
cent point is increased, as well as the effect of such 
increase on the yield which may be taken from the 
unit, based on 100 for a 90-percent point of 360° F. 
It will be noted that both octane curves are substan- 
tially horizontal—indicating that, on the average, the 
sensitivity of the catalytically cracked fuel is the 
same in the upper boiling ranges as in the lower. Data 
also show no significant change in the lead suscepti- 
bilities. Inasmuch as larger yields of gasoline on the 
catalytic units mean more barrels of gasoline from a 
given amount of crude, there is a high economic pres- 
sure on the refiner to incorporate these heavier cata- 
lytic fractions into his gasoline. The net results of 
such a practice would be to raise the tail-end boiling 
points of the gasoline delivered to the customer. 


Warm-up Factor 


This is where the difficulty seems to come in. Tests 
on the immediate prewar and the postwar automobiles 
have shown that in cold weather they will not func- 
tion properly on much higher boiling points than 
those of current gasoline. The present range of boil- 
ing points is apparently not critical in warm weather, 
but only in winter. Moxey” has shown that the effect 
of these higher boiling points is to lengthen the warm- 
up period of the car after a cold start. He has defined 
this warm-up period as the time of operation before 
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satisfactory acceleration can be obtained with no use 
of the choke, Figure 4, reproduced from his data, 
shows the differences in warm-up time of four cars 
in good condition on the same fuel, which is a com- 
paratively volatile one. The differences are considera- 
ble and, in fact, one of the cars failed to warm up at 
all at an atmospheric temperature of 0° F. He has 
shown that the warm-up time in a group of cars cor- 
relates with the tail-end volatility and, specifically, 
with the “average 65-percent point,” which is the av- 
erage of the 40,50,60,70, 80, and 90-percent evaporated 
points on the ASTM distillation, Further experience 
indicates that a simpler index, which correlates prac- 
tically as well, is the sum of the 50-percent plus half 
the 90-percent evaporated points. In this paper this 
latter index will be referred to as the “warm-up fac- 
tor.” The average warm-up factors for winter gaso- 
line, calculated from the data in Figure 1, are plotted 
in Figure 5. It must be borne in mind that these fig- 
ures are averages covering the warmer parts of the 
country as well as the colder parts, and that the aver- 
ages for the northern states, requiring winter grades 
of gasoline, will be materially lower. It is estimated, 
for example, that this northern winter average for the 
past winter was about 388. Moxey’s data do not indi- 
date any critical value for this index for satisfactory 
operation. It is certain, however, that, for tempera- 
tures below 30° F., a gasoline with a warm-up factor 
of, for example, 430 will give appreciably less satis- 
factory performance in current cars than one with 
an index of 390. 





Cutting Catalytic Gasoline Deeper 


To appreciate quantitatively the problem which is 
posed to the refiner, it is necessary to examine closely 
the economics of cutting the catalytic gasoline stream 
deeper, as well as its effect on the warm-up factor of 
the finished gasoline. It should first be recognized 
that percentage of catalytic cracking capacity varies 
widely with different refineries, both large and small. 
The problem is, therefore, particularly acute in those 
refineries which have a high concentration of cataly- 
tic capacity, and is of much less importance in those 
where the concentration is low. Holaday*® has recently 
projected, as one of a series of refineries, a balanced 
refinery in which catalytic cracking is used particu- 
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larly advantageously. His projected refinery includes 
crude distillation, thermal reforming and thermal crack- 
ing, catalytic cracking, vapor recovery, catalytic poly- 
merization, and alkylation, Figure 6; quoted from his 
paper, shows the flow sheet of this refinery, which 
produces a total of 54,600 barrels* of finished 9-pound- 
Reid-vapor-pressure gasoline from 100,000 barrels of 
crude charged. Of this total gasoline 40 percent is 
debutanized catalytic gasoline, cut to a 90-percent 
point of 380° F. 

It is comparatively easy to recalculate this refinery 
for lighter and heavier catalytic gasoline cuts, and 
this has been done for catalytic gasoline with 90-per- 
cent points of 360 and 430° F. The following assump- 
tions have been made. 












































































































































1) In order to prevent overlap between the cataly- , 
tic charge and the product in the case of the 430° F. 
product, a certain amount of the front end of the 
charge must be diverted to thermal cracking. 

2) The increase or decrease of the catalytic gaso- : 
line stream is at the expense of, or to the advantage 
of, the catalytic stream to distillate fuel oil. 

3) The octane number of the finished gasoline is 
kept constant by altering the quantity of straight-run 7 
gasoline recovered and blended. 

The recalculation of these two cases, together with - 
Holaday’s original case, results in the following pro- de 
duction figures for 100,000 barrels of crude charged: oer 

gas 
cen 
per 
90-percent point of catalytic gasoline, deg. F. 360 380 430 wit 
Catalytic gasoline, barrels................ 20,700 21,800 24,400 
Finished gasoline, barrels................. 53,800 | 54,600 | 56,400 per 
Gain in barrels of gasoline................]  se.ee- 800 2,600 rel 
anc 
line 

It is seen that the total change from cutting the § ¥° 
catalytic gasoline stream from 90 percent at 360° F. 43- 
to 90 percent at 430° F. results in 2600 barrels more cor 
gasoline, or an increase of 2.6 percent in the gasoline of 
output of this refinery. If this volume increase is f 
based back on the volume of catalytic gasoline, the be 
percent increase is substantially independent of the cha 
concentration of catalytic cracking capacity in the rs 
refinery and may, therefore, be applied to the country - 
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FIGURE 6 
Flow Sheet of Projected Refinery 

as a whole. Let us assume that the total catalytic 
charging capacity of the country is 1.2 million barrels 
per day, and that average practice gives a catalytic 
gasoline yield of 42 percent of product with a 90-per- 
cent point of 370° F. This would mean 504,000 barrels 
per day of catalytic gasoline of this quality. Compared 
with this, the yield of catalytic gasoline with a 90- 
percent point of 430° F. would be about 577,000 bar- 
tels per day—and, taking all things into consideration 
and keeping octane number constant, the total gaso- 
line production of the country from the same crude 
would be increased by 50,000 barrels per day. With a 
43-percent average yield of gasoline from crude, this 
corresponds to a saving of 115,000 barrels per day 
of crude. 

Although a catalytic gasoline of higher octane will 
be obtained if the true initial boiling point of the 
charge is higher than the gasoline end point, it would 
appear permissible to increase the boiling range of 
the gasoline product beyond the limit which would 
be dictated by completely avoiding product contami- 
nation from uncracked charge. Figure 7 indicates the 
effect of overlap between product and charge-stock 
boiling ranges, and shows the deleterious effect of 
the increasing quantity of uncracked fractions on oc- 
‘ane number and sensitivity. However, considering that 
the distillation curve of the front end of the charging 
stock is typically much steeper than the distillation 
curve of the product gasoline, it may be possible to 
increase yield appreciably with little loss in octane 
number, because an increase of 10° F., in gasoline 90- 
Percent point will raise the yield approximately 1 per- 
cent on charge, and may include a negligible percent- 
age of uncracked light ends from the charge. Al- 
though the exact cut point of the catalytic gasoline 
Which a given refiner can profitably recover will 
depend on his own situation, an increased yield of 
gasoline with small loss in octane rating would ap- 
Pear feasible. 

Effect on Warm-up 


By whichever way the refiner chooses to take ad- 
Vantage of the high octane numbers of heavy cataly- 
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Effect of Contamination of Product with Charge 


tic fractions, the effect of raising the boiling points of 
the final gasoline is still the same. This may be seen 
quantitatively by going back to the three cases pre- 
viously cited, in which the properties of the finished 
gasoline would be as follows: 














I II Ill 
90-percent point of catalytic gasoline, deg. F. 360 380 430 
Finished gasoline: 
Research octane number plus 1 ml TEL 
a ery eres Peer Tr 92 92 92 
Motor octane number plus 1 ml TEL 
> RRB ae rR ed oe 84 84 
Reid vapor pressure, Ib................-- 9.0 9.0 9.0 
EERE OEE LRG ES 231 235 240 
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By pressuring to 12 pounds RVP, the warm-up factor 
would be decreased approximately 8 points. Even 
with this allowance, however, the warm-up factors in 
cases II and III are above the range of current gaso- 
lines, and probably within a range that the car and 
its driver. would not like in cold weather. 

The answer to this question is one which seems to 
lie with the automobile industry. There seems to be 
very little that the petroleum industry can do about 
it other than to take the sacrifice in gasoline produc- 
tion which is necessary to satisfy the requirements of 
present-day cars. The potential gain in gasoline out- 
put must, of course, be balanced against the possible 
economic losses which might accrue if cars were de- 
signed for this heavier type of fuel, and possibly a 
compromise may have to be reached. With a realiza- 
tion, however, of how much fuel potential to their 
cars is being lost through the requirement of meeting 
present tail-end volatility requirements, the automo- 
tive industry should have a powerful stimulus to see 
what can be done about it. In the meantime tail-end 
boiling points are certain to rise somewhat, and the 
motorist will have to take his choice between blaming 
the oil company or the car manufacturer for the 
poorer cold-weather performance he may encounter. 


REFERENCES 

1 Data from 1935-37 from U. S, Bur. Mines Rept. Investigation 4248; 
earlier data compiled from a number of sources; 1947-48 data are 
estimated. 

2J. G. Moxey, Jr., “Engine Warm-up with Present-Day Fuels and 
Engines,’’ Quart. Trans. Soc. Automotive Engrs. 1 [3] 441 (1947). 

3W. M. Holaday, “The Efficient Production and Utilization of Motor 
Gasoline,’’ Soc. Automotive Engrs. Preprint No. 120, Jan, (1948). 

4 Figures on this refinery not included in Holaday’s paper are from a 
private communication or calculated therefrom, , 
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The above paper was presented to a group session on gasoline at the 
American Petroleum Institute’s Division of Refining meeting in Phila- 
delphia in May, 1948. 
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ee for high-octane-number gasoline not only decreases the vol- 
ume of base gasoline, but produces more butanes than can be utilized in 
10-pound-Reid-vapor-pressure gasoline. This decreases the amount of external 
volatile blending stock the refiner requires. The loss of gasoline volume for 
increased anti-knock requirements of automotive engines can largely be offset 
by improved tolerance to higher vapor pressures. 


= processing for the production of 
high-octane-number gasoline greatly increases the 
importance of using the maximum possible volatility 
for both maintenance of volume of production and in- 
crease in anti-knock value. Processing for higher 
octane numbers decreases the volume of gasoline 
heavier than butane and, at the same time, increases 
the ratio of butane produced. The refiner, because of 
this increased production of refinery butanes, not only 
has a lesser volume of base gasoline, but also requires 
less external blending stocks such as natural gaso- 
line and butane. 

In order to show this interrelationship of front- 
end volatility and octane requirement, several opera- 
tions have been calculated for an assumed prototype 
refinery at a series of increasing octane levels. The 
resultant gasoline productions at Reid vapor pres- 
sures of 8 psi., 10 psi., and 12 psi, are shown plotted 
against octane number of the resultant total gasoline 
blend. 

Assumed Refinery Equipment 


For the purpose of this discussion, the prototype 
refinery is assumed to be operating on an average 
crude oil of mixed base or Mid-Continent type. The 
equipment and processing operations include: 

a) Crude-oil distillation equipment capable of 
sharply fractionating the straight-run gasoline into: 
1) a low-end-point high-octane fraction for blend- 
ing into finished gasoline; and, 2) a 400° F.-end 
point low-octane-number naphtha fraction to be re- 
formed for the production of high-octane blending 
stock, The ratio of the two cuts can be varied as 
needed to meet a desired octane level. 

b) Sufficient catalytic cracking equipment is as- 
sumed to be available to crack the virgin gas oil on 
a once-through basis at a conversion level of 50 per- 
cent. This represents about one-half the total crack- 
ing capacity required, and is approximately the cat- 
alytic cracking-capacity level of many refineries. For 
the highest octane levels, additional catalytic capac- 
ity must be added to permit total recycle of the 
charge stock. 
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c) The catalytic cycle stock is cracked to extinc- 
tion in conventional thermal cracking equipment. 

d) Heavy naphtha is reformed thermally, at a 
pressure of 750 psi., to a conversion level required 
to meet the desired octane value of the finished blend. 
The degree of reforming is the primary octane con- 
trol. Yields and quality were calculated from the cor- 
relations in accepted practice. 

e) All butylene and 75 percent of the available 
propylene are recovered and catalytically polymer- 
ized for high-octane blending stock. 

f) The gasoline-blending bases are all debutanized 
to a vapor pressure of 8 psi. 

g) All butane above 8 pound-RVP gasoline is 
recovered and used for blending to the higher vapor- 
pressure levels. 

h) In all cases the same amounts of middle distil- 
lates are produced; i.e., 15 percent straight-run dis- 
tillates, and 10 percent No. 2 fuel oil which is half 
straight-run and half cracked distillate. 














Operation 


With the assumed equipment, a refiner would have 
considerable flexibility in the operation and blending 
of the gasoline bases for the obtaining of the desired 
quality of gasoline. For the purpose of this discus 
sion, it is assumed that, in order to produce the 
higher vapor-presure gasolines, the refiner will first 
use all of the available butanes from the refinery 
operation and, second, will purchase 26-pound nat 
ural gasoline. 














Par Operation 


The gasoline production is compared (in Figure 1) 
with the anti-knock value of the gasoline, blended 
with 1.5 ml tetraethyl lead, expressed as the “Tre 
search” octane number. The “par” production liné 
represents the maximum possible volume of gasoline 
the refiner can make from the crude, using no & 
ternal blending stocks. Under this par operation, the 
maximum 400° F.-endpoint straight-run gasoline 
used without reforming, and the cracking equipment 
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FIGURE 1 


is operated for maximum volume yield rather than 
high-octane yield. Under these conditions the. total 
production, including all butane, blends to approxi- 
mately 10-pound-RVP, and has an octane value of 
18.3. 

The approximately vertical line A-A’ represents 
the same par operation, in which more or less butane 
or natural gasoline is used to meet seasonal vapor- 
pressure requirements. If, as in the summer, the 
total production is debutanized to 8-pound-RVP 
gasoline, the loss in yield would be 3 percent and the 
octane number would drop to 77.4. 

In the winter, inasmuch as all the refinery butane 
had been blended to make 10-pound-RVP gasoline, it 
would be necessary to use external natural gasoline 
and butane to reach the permissible limit of 12-pound- 
RVP. The Bureau of Mines data show that the aver- 
age available natural gasoline is about 6.3 percent of 
the volume of refinery gasoline. As this volume is 
insufficient to make the desired 12-pound-RVP gaso- 
line, 1.3 percent external butane is also used—making 
the total 12-pound-RVP gasoline production 7.8 per- 
cent above par, with an octane value of 79.5. 

Thus, with this maximum production operation, 
the yield difference between 8- and 12-pound-RVP 
gasoline is 10.8 percent, with an octane number 
range of from 77.4 to 79.5. 


Improved Octane-Number Operation 


In order to improve the anti-knock value of the 
gasoline beyond the par value, the most economic 
procedure—and that usually elected—is to reform the 
heavier low-octane naphtha. Figure 1 shows the effect 
% such reforming, with increased’ severity as the 
octane number increases. 

As an example, if about 4 octane-number improve- 
ment is desired, as shown on operation line B-B’ the 
‘Pound-RVP gasoline line at 81.5 octane shows a 
yield of 6 percent below par. The 10-pound-RVP 
sasoline shows a yield loss of 3 percent at an octane 
level of 82.3. Because of the increase in thermal 
‘tacking, there is now more refinery butane available 
than is required for 10-pound-RVP gasoline, as is 
‘town by the refinery butane line (the dotted line 
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marked R). All of the refinery surplus butane and the 
natural gasoline (dotted line marked N) can still be 
blended to make 12-pound-RVP gasoline with a yield 
of 4.5 percent above par at 83.4 octane number. 

If the reforming is continued to the point of dimin- 
ishing return, octane numbers on the order of 84 to 
85 may be obtained, as shown by operation line C-C’. 
Under this condition the 8-pound-RVP gasoline 
shows a yield of 9 percent less than par at 84 octane 
number, and the 10-pound-RVP gasoline 6 percent 
less than par at 84.4 octane number. Under this 
severity of cracking, however, there is so much sur- 
plus butane that all the available natural gasoline 
could not be used in a 12-pound product. Therefore, 
the yield drops to 0.1 percent above par at 85.2 octane 
number, and 1.8 percent of natural gasoline would 
have to find another market. 


Catalytic Cracking for High-Octane Numbers 


Beyond this, anti-knock value can be improved only 
by adding other processes, such as complete catalytic 
cracking. The final operation, line D-D’, on the chart 
assumes discontinuation of thermal cracking by dou- 
bling the catalytic cracking investment but continu- 
ing heavy reforming. Under these conditions, the 
8-pound-RVP-gasoline yield drops to 10 percent be- 
low par at 86.7 octane number and the 10-pound to 7 
percent below par at 87.2 octane number. 

Because of the large production of butanes by cata- 
lytic cracking, there would now be’ more butane avail- 
able than is needed for 12-pound-RVP gasoline, As a 
result, the 12-pound yield drops to 4.3 percent below 
par at 87.8 octane number, and all the natural gasoline 
and 0.6 percent butane become surplus. 

The over-all loss in gasoline yield is of considerable 
magnitude, particularly under the current conditions 
of production shortages. As an example, as com- 
pared to a car which could operate in the summer 
with a 12-pound-RVP gasoline of 79.5 octane number 
to one which requires 8-pound-RVP gasoline of 86.5 
octane number, the production loss would be 18 per- 
cent. The 12-pound-RVP gasoline shows a loss in 
yield of 12.1 percent for a gain in octane of 83 num- 
bers, whereas the 10 and 8-pound-RVP gasolines 
show yield losses of 7 percent for an octane gain of 9 
numbers. 

This loss in gasoline yield is an economic waste, as 
it represents a permanent loss of liquid hydrocarbons. 
With the exception of a small amount of heavy fuel, 
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the loss results in the production of fuel gas which 
may be used by the refiner in place of natural gas or 
coal. 

In the foregoing discussion, the anti-knock values 
are for the total refinery blend. If the desired volume 
and octane value of premium and housebrand gaso- 
lines were known, the average might be calculated. 
Thus, if 30 percent of premium at 93 and 70 percent of 
housebrand at 80 Research octane number are needed, 
the refinery average would be 84 octane number; and, 
from the chart, the yields would be —9 percent at 
8-pound-RVP; —5.3 percent at 10-pound-RVP; and 
-+-3.4 percent at 12-pound-RVP gasoline. 

For those interested in octane values other than the 
Research octane number with 1.5 ml. TEL, Figure 2, 
3, and 4 are included—showing the same data for 
Research clear (no TEL), and Motor octane number 
clear and with 1.5 ml. tetraethyl lead. In all four 
charts the lines of the same production percent give 
equivalent octane values. 

It is important to note that the gain in Motor 
octane number for the same loss in yield is much less 
than for Research octane. Comparing Figure 4 with 
Figure 1, it will be seen that, for the 8 and 10-pound- 
RV P-gasoline yields, the octane gain is only 6 num- 
bers for a loss in yield of 7 percent; and for the 12- 
pound-RVP gasoline the gain of 6 octane numbers 
results in a loss of 12 percent. This difference in gain 
between the Motor and Research octane numbers 
results from the fact that all of the processes used for 
high-octane production give an increase in the spread 
between the two methods, thus increasing the 
Research octane numbers at a more rapir rate than 
the Motor octane numbers. 


Other Examples 


Many other cases might be considered, but they 
would add little to the general trend shown by this 
example. In practice, a given refiner must consider 
many other variables. Thus, if he has pressure tank- 
age, he may store natural gasoline for winter use, 
thereby improving his winter-grade yields. A refiner 
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remote from natural gasoline supplies may be forced 
to store butane for winter blending, and thus he will 
lose all the volume gain available from natural gaso- 
line. 

As the anti-knock requirements advance beyond the 
levels indicated, or as equipment becomes available 
and economics permit, the refiner may materially im- 
prove the volume-to-octane relation by installing 
more highly specialized processes. These may in- 
clude: a) hydroformation, or cyclization and isomeriza- 
tion in place of the naphtha reforming ; >) alkylation in- 
stead of polymerization both to increase rich blending 
stock and decrease surplus butane; c) butane isomeriza- 
tion, and possibly dehydrogenation, for increased alkylate 
production ; and d) hydrogenation, either destructive or 
for the improvement of isoolefins. 






















Conclusions 





Increase in the octane-number requirement of auto- 
motive engines greatly enhances the need for im- 
provement in the tolerance of the engine to highly 
volatile fuels. Processing for high-octane fuels re 
duces the volume of base refinery gasoline approx 
mately 1 percent for each octane-number improve 
ment. At the same time the amount of surplus refinery 
butane is increased rapidly with increase in octane 
number. The amount of natural gasoline and butan¢ 
the refinery may use in the current low-vapor 
pressure fuels approaches the vanishing point, with 
further reduction in available motor gasoline. Im- 
provement in the ability of an engine to use high- 
vapor-pressure fuels both increases the volume an 
octane number, and decreases the loss in volume 0 
base gasoline for the same blended octane number. 
An increase in summer vapor-pressure tolerance from 
8 to 12 pounds would increase production by 10 to 1 
percent, thus more than offsetting the volume loss 
which will occur with octane-number increase 0 
points. 
















NOTE 


This paper was presented to a group session on gas 
mid-year meeting of the Division of Refining, Amer 
Institute, Philadelphia, May, 1948. 
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Discern the Idolatries! 


Engineering ie a Zz rofession 


I. A. ANSON, Vice President 
Bell Oil & Gas Company, Tulsa 


Msourt 400 years ago a movement of mental liber- 
ation got under way in Western Europe, at a time 
when intellectual and professional standing was at 
an extremely low level. Much progress* has taken 
place since the emergence from the Dark Ages. Yet 
much remains to be achieved. The trumpet blasts of 
intellectual emancipation were sounded in Novum 
Organum, written by Francis Bacon in 1620. Four 
species of idols that beset the mind were described: 
1) the idols of the tribe which are inherent in man’s 
perceptions; 2) the idols of the den which is the 
peculiar environment or background of each indivi- 
dual; 3) the idols of the market where the confusion 
of meanings hinders understanding (Today such per- 
plexities are studied under the title of semantics) ; 
and 4) the idols of the theatre, the fancies that pass 
for reality when contrived by playful cunning into 
mighty systems. 

Let us try, like Bacon, to discern the idolatries 
which in our “brave new world” obstruct the ad- 
vancement of learning and the promotions of men 
of learning, professional men, engineers. Let us call 
them 1) the idols of the cocktail-lounge, 2) the idols of 
the counting-house, 3) the idols of the gang. The 
idolatry of the cocktail-lounge—the worship of person- 
ality and charm as substitutes for knowledge—this is 
probably the most serious obstacle to professional 
qualification. 


“Base Idolatry” 

We would not wish to admit though we may se- 
cretly suspect that many engineers during their col- 
lege years and ever since have placed their reliance 
not on knowledge and ability but on engaging man- 
ners, lively entertainment, helpful friendships and 
associations. These statements may prove disap- 
pointing to some. Maybe they will say they do not 
care to hear praise of study. In fact some will de- 
clare frankly that study is for grinds and dullards who 
must poke and dig while the livelier spirits move on 
to high responsibilities, by virtue of their winning 
ways. This is base idolatry. Liberation will come 
when engineers in great majority show the world 
that they worship at the altar of accurate knowledge 
gm by hard, unrelenting, monotonous and tiring 
Study, 

_The idols of the counting-house—these are the 
lalse notions of disdain of liberal arts that one ob- 
‘ttves among many engineers. They regard them- 
selves as realists and feel it necessary to show a dis- 
regard and sometimes a contempt for the fine arts. I 
recall one young student who thought it proper to 
‘pit derisively when passing by the Liberal Arts 
ulding on the campus of one of our universities. No 
doubt he has outgrown this childishness. But will 
he ever gain the full stature of a professional man, 
Ree neglected certain elements of preparatory 

ming in literature and English composition? Will 
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E NGINEERING is a profession potentially. It can become a 
profession in full actuality. This article will not discuss politi- 
cal action such as professional registration of engineers after 
special examination by a state board. Nor will be emphasized 
what should be done by oil companies and other employers to 
advance the status and interests of engineers. Rather, the au- 
thor says, “Let us confine ourselves to what can be done by 
engineers to raise themselves not by their bootstraps, by vain 
yearnings or complaints, but by constructive efforts to estab- 
lish their worth by such procedures as must naturally impress 
the public with the stamp of merit, the mark of approval of 
engineers to rank with clergymen, physicians and lawyers as 
truly professional workers.” The definition of a profession is 
a calling in which one professes to have acquired some special 
knowledge. It is incumbent to ask with reference to engineers, 
Gre the defined requirements fulfilled, and how can the de- 
ficiencies be corrected? 











he ever have a good chance in his earning years to 
qualify himself for persuasive statement such as is 
needed when presenting a well rounded engineering 
report? 

One need not be a poet or master of rhetoric in 
order to render an acceptable presentation on an 
engineering proposition, yet the art of well-ordered 
and convincing statement is eminently useful to the 
engineer who can gain valued recognition by present- 
ing a paper to be read and heard aloud or to be studied 
in print. Both teachers and pupils make a serious 
mistake by underestimating the importance of liberal 
arts and by confining themselves too narrowly to the 
hard facts and bare numbers of the counting-house. 

It is never too late to catch up on one’s training 
and fitness for better things. A word to the wives may 
be appropriate at this moment. If your husbands de- 
cide to give up some valuable time to the pursuit of 
knowledge in their chosen fields, and the attainment 
of proficiency in literature and liberal arts, pray be 
sympathetic, They will be serving their families—not 
themselves alone. 


Idols of the Gang 

The idols of the gang—these are the restrictive 
fealties that bind us narrowly in our views and at- 
tachments. For example there is supposed to be a 
sharp cleavage between the scientific and the mone- 
tary, and one is expected to choose between the life 
of pure science and a money-making career. There is 
no true justification for such opposition. The real en- 
gineer combines a passion for research and academic 
growth of knowledge with an interest in utilitarian 
enterprises. He must think as an executive, and can 
become a chief executive as happened recently in the 
case of Dr. Robert E. Wilson who became president 
of the Standard Oil Company (Indiana). 

To some people such promotion comes as a sur- 
prise, and indeed it is somewhat exceptional. Let’s 
look at the record of the last few months, Sun Oil 
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Company elected Robert G. Dunlop to its presidency 
a few months ago; a little later Sidney A. Swensrud 
became executive vice president of Gulf Oil Corpora- 
tion. Both of these men came from the financial not 
the engineering departments. One was an expert on 
budgets, the other on taxation. A few days ago it was 
announced that L. F. McCollum a geologist is to 
become head of Continental Oil Company. That 
makes it a tie, two engineers or scientists and two 
business men or financiers. 

What are the prospects for the future? The road is 
open doubtless to all sorts of men of varying types of 
preparation and outlook. What they all have in com- 
mon is a freedom from gang restraint. They look 
upon wide horizons and think of themselves as serv- 
ants of society as well as employes and servants of 
their companies. In all probability they all displayed 
a standard of conduct that set truth and integrity 
above money. Though they were all employes, they 
conducted themselves like lawyers that regard them- 
selves as officers of the court and not merely as hire- 
lings of their clients, or thought of themselves as 
physicians or ministers who serve the divinity of 
science and morality. 

The observations regarding the idols of the cock- 
tail-lounge, the counting-house, and the gang cculd 
properly be made by any thinking man that observes 
the general scene of modern enterprise and the par- 
ticular place occupied in it by the engineer. There 
are, however, some special comments that can come 
properly from an executive who employs engineers 
or is in frequent contact with them. Here are a few 
such comments that may prove useful especially to 
such engineers as are called upon to present or inter- 
pret reports for the information of non-technical 
executives and for the general public. Two sugges- 
tions : 


First, the Conclusion 


1) The suggestion with regard to the order of state- 
ment represents a complete reversal of the ordinary 
procedure, at any rate the procedures of most engi- 
neers, As with other thinking men their process of 
reasoning is first the premise, then the conclusion. 


However, in the beginning comes the conclusion. 


This may sound like an absurd contradiction of com- 
mon sense; in fact it sounds like a self-contradiction. 
Nevertheless it will be admitted that so far as execu- 
tives and business men are concerned the project or 
purpose comes first. Then come the various con- 
siderations and reasons and facts which may give 
support to the conclusion. If indeed it is true that the 
executives and the general public are interested in 
the conclusion, is it not best for engineers to. accom- 
modate themselves to the thinking of the men whom 
they address? 

If this suggestion is any good, then an engineer’s 
report should have on its very first page a brief 
statement of the conclusions reached. In nearly every 
report one sees and in nearly every book on the sub- 
ject of engineers’ reports, the conclusion is left for 
the end of the report and that might mean the end 
of a big book. This counsel to engineers, based of 
course on the author’s own experience and worth no 
more than any personal opinion can be worth, is this: 
Be courageous and be forthright. Don’t hesitate to 
arrive at positive conclusions and don’t be afraid to 
set forth these conclusions in plain and simple lan- 

age, and don’t hesitate to state these conclusions 
or all the world to see immediately upon opening 
the book or report, namely, on the very first page. 


102 


{312} 








Substantial support may be offered for this point 
of view. The Bible may be called the greatest engi. 
neering report in history and in all literature—the 
greatest of all documents. Perhaps it was an engineer 
or a scientist deeply interested in philosophy and 
political science and liberal arts who wrote: “In the 
beginning God created the Heavens and the Earth,” 
This is the opening sentence of the Bible. What it ex- 
presses is the summary or conclusion to be derived 
from the whole Bible, namely that the world is God's 
work, not the product of pagan divinities, mysterious 
spirits, lurking menacingly in forest or mountain or 
sea. The universe is therefore something to be under- 
stood, not feared. This is the teaching of Christianity 
and Judaism, and it is proclaimed in the very first 
words of the Bible. The remainder may be regarded 
as comment and support. 

Would you like an illustration derived from Amer- 
ican history? Let us quote something written by an 
architect who was from his youth a devotee of 
liberal and political arts. When Thomas Jefferson 
penned the Declaration of Independence he started 
with these words: “When in the course of human 
events it becomes necessary for one people to dis- 
solve the political bonds” etc. Jefferson told the en- 
tire story in the opening phrase of his opening sen- 
tence, He meant to declare to the world that the time 
had come to sever political bonds. Did he wait in his 
declaration to tell how he had been appointed chair- 
man of a committee, and did he go through a tedious 
recital of supporting evidence before pronouncing his 
decision? No, he set forth his conclusion at the begin- 
ning. 

It took courage to make the declaration, and firm- 
ness to express it clearly and instantly. Similar cour- 
age is required of engineers who are called upon for 
a report. It is a weakness, and a lack of courage to 
offer a presentation of facts and figures that shall of 
themselves lead the listener or reader to draw his 
own conclusions. That may seem a fair, unobtrusive 
procedure. To the writer, it betrays cowardice. An 
engineer worthy of the title and fit to be regarded as 
a professional man should undertake the heavy re- 
sponsibility of offering guidance in a direct and self- 
confident manner, and should not wait to reveal his 
conclusion till he has presented a mountain of over- 
whelming supporting arguments. 


A word of caution may be needed here. An arbitrary 
formula need not be followed, one requiring every 
report to contain an opening passage such as “My 
conclusion is as follows.” The Bible and the Declara- 
tion of Independence are examples of a great variety 
of statements, in which the conclusions may be stated 
in one form or another, always with clarity, respons 
bility and courage. Another caution. Let not courage 
be confused with vanity or unrestrained daring. Self- 
confidence should be joined with self-analysis and the 
double check. Authorities should be cited and credit 
should be given where due. Make sure to approach 
the problem and the calculations from different 
angles. Let another person check you in addition to 
double-checking yourself. It sounds silly to utter 
these simple admonitions. Yet the executive knows 
that many a report has flagrant errors, ridiculous fal- 
lacies, mistakes of great magnitude such as wrong 
decimal points, serious blunders that could lead to 
grave disaster which can be avoided only by insisting 
on check and double-check. 


2) The Physical form of the report needs to be com 
sidered. In times gone by, a simple letter was often 
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considered sufficient. Today there is need of colored 
bindings, ample margins, wide spacing, plenty of 
tables, diagrams, charts, and photographs. The reason 
for including this item for discussion is that many 
engineers under-rate the importance of good appear- 
ance in their reports and therefore under-rate them- 
selves and their profession. The idea of good appear- 
ance commends itself readily enough. But the execu- 
tion is not always an agreeable task. To take photo- 
graphs, to prepare them together with charts and 
diagrams for inclusion in a report, all this takes much 
time and trouble, If an engineer fails to take all the 
pains required, who is to blame, if he and his works 
are not accorded the respect and recompense due to 
a professional man? Some reports are fairly incom- 
prehensible and remind one of the story told about 
Horace Greeley, editor of the New York .Tribune, in 
Civil War days. His writing was an indecipherable 
scrawl after his first few words. One of his printers 
got drunk once too often and he fired him. The printer 
asked for a letter of recommendation, which Greeley 
gave as follows. “He is a good sprinter after hard 
liquor, and if you employ this drunkard you will prove 
to be as big a fool as yours truly, Horace Greeley.” 
The printer did not have far to go for another job. 
The first editor who saw the letter recognized the 
famous signature. He could disentangle the opening 
words “He is a good,” and took the next hieroglyphic 
which was “sprinter” to be “printer,” and he put the 
man to work. So, like him we all are in danger of 
proving ourselves to be great fools if we read or mis- 
read ill-prepared, ill-stated reports. Yes, it is a fact, 
the writer has with his own eyes seen men get from 
certain documents a meaning precisely the opposite 
of what was intended. What’s professional about 
that situation? 
Keep a Notebook! 


In addition to the suggestions on the logic of the 
report and its appearance, here are a few thoughts 
for the conduct and the appearance of the engineer 
himself. First, in the order of importance is the keep- 
ing of a notebook. The man that takes the trouble to 
keep a notebook and carry it with him is a marked 
man, He is distinguished for his reliability and accur- 
acy. Along with this recommendation goes another 
very much like it, namely to carry a slide-rule or 
any other easily handled tools that serve for distinc- 
tive recognition of the engineer. If the banker is 
known by the flower in his buttonhole, let the engineer 
be identified by the slide-rule in his pocket. The note- 
book and the slide-rule both indicate the qualities of 
the engineer which are primarily bound up with facts 
and figures. Let others have sentiments or opinions, 
let others be distinguished for their eloquence and 
grace, let the engineer be known as the man to be 
depended upon for factual and precise information 
and direction. The engineer’s impatience with guesses 
and rough estimates is clearly denoted by his con- 
stant use of notebooks and measuring sticks. 

The above suggestions deal with outward visibili- 
lies that serve to exhibit the engineer to the world. 

et us now consider the inward forces that distin- 
guish the engineer. He should not argue. If ability in 
agument qualifies the lawyer or theologian, then it 
might be said that the absence of argument marks 
the engineer. He relies so completely on facts and 
calculations that he is quite content to let his presen- 
lation speak for itself. Above all the engineer should 
hot argue with his superior. If he meets disbelief the 


engineer’s best reaction is to suggest casually and 
courteously that so-and-so is an expert on this subject 
who might be consulted as a specialist, 

Another inward mark of the engineer is that when 
he does talk or explain he avoids controversy. He 
does not argue, neither does he dispute. The lawyer 
generally deems it necessary to contradict everything 
asserted by his adversary, and to concede nothing. 
The engineer on the other hand is ready to admit 
confuting facts, and to assent to any correct state- 
ment made by those who differ from his conclusions. 
Of course all of these inward marks have their out- 
ward aspects but they cannot be put on or worn like 
a boutonniere. They must really be natural and true 
and sincere. When the engineer admits what’s true 
though asserted by an opponent he does so in the 
spirit of the search for truth. 

Perhaps one reason for avoiding discussion of what 
the oil companies and other employers of engineers 
should do is that the author’s company is small com- 
pared with the giant corporations in whose hands 
are the destinies of the hundreds and hundreds of 
engineers they employ. In a company this small the 
engineers—even the least of them—are necessarily 
treated as professional men. They are expected to 
cover wide fields of knowledge in chemistry, physics, 
mechanics, They gain extensive experience ; and time 
after time they leave us to become plant superin- 
tendents. In a big company there is no lack of polite- 
ness to engineers. In fact much is done outwardly to 
distinguish them from clerks or operators, But tasks 
of a specialized and restricted nature are assigned to 
them, so that for long periods there is no latitude or 
variety in their work, there is no horizon of under- 
standing. The emphasis is shifted from knowledge 
and a broad base of science, to a narrow confine of 
oft-repeated operations as on an assembly line. 

Now that engineers such as Dr. Wilson, Bruce K. 
Brown, and others have risen to top executive posi- 
tions in great industrial enterprises, something may 
be done to extricate the engineer from his plight, to 
liberate him from restrictive confinements. Unless 
this is done, what good is it for engineers to assail 
the idols of the cocktail-lounge, the counting-house 
and the gang? 

From Brawn to Brains 

Life magazine last November carried photographs and 
a story about the 50 foremost business leaders in the 
United States. Thirty years ago the list carried such 
names as Andrew Carnegie and John D. Rockefeller 
—men who owned and ran their business, men who 
had little schooling and no professional ambition. 
Today the typical member of this group is a college 
graduate who heads a company owned by someone 
else. 

Such men, especially the engineers among them, 
can do much to elevate the standing and improve 
the opportunities for thousands of ambitious engi- 
neers, who have done and are continuing to do so 
much to fuse science and industry, to make this a 
better world for mankind, Ours is called an age of 
technocracy. Perhaps that’s too far-reaching an ex- 
pression. It does indicate however that influence and 
rulership are shifting from brawn to brain, from 
shrewdness to knowledge, from greed to equity, En- 
gineers have a role in this new era if they dedicate 
themselves to the pursuit of knowledge, the search 
for understanding, the striving for a better day of 
freedom and justice. 


See I 
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tae thermodynamic properties of pure hydrocar- 
bons may be computed and correlated in a straight 
forward manner using P-V-T and calorimetric data 
along with the fundamental thermodynamic equa- 
tions. For mixtures the problem is more complex. In 
addition to the data required for pure substances, 
thermodynamic derivations for mixtures require 
phase equilibria methods and data and methods of 
combining the pure component properties to find 
those for the mixture. Because of the great number 
of hydrocarbon substances and the limitless number 
of mixtures that are encountered in processing calcu- 
lations, it is impractical to calculate thermodynamic 
properties for specific substances or mixtures in terms 
of the actual temperatures, pressures, and composi- 
tions in routine design work. It is also impractical to 
prepare tables and graphs giving the thermodynamic 
properties of all hydrocarbon system in terms of tem- 
perature, pressure, and composition. For special cases, 
rigorous calculations may be made to find the thermo- 
dynamic properties for a given mixture, but this can- 
not be done regularly. In order to accomplish a work- 
able solution to this problem, it is necessary to employ 
a generalization technique so that a few tables and 
charts may be developed to apply to all systems. This 
reduced method has limitations, particularly where 
the composition of a substance is changing in a 
process. Also generalized methods are apt to be less 
reliable for usual mixtures such as a mixture contain- 
ing light and heavy components without intermediate 
components present. 

It would be convenient indeed if both the isobaric 
and isothermal changes in entropy and enthalpy could 
be generalized. There is no basis whatever to expect 
such a complete generalization of thermodynamic 
properties. The isobaric effects of temperature on heat 
capacity, entropy and enthalpy must be found experi- 
mentally. The isothermal effects of pressure on heat 





* Address: 7 Gilmore Court, Scarsdale, N. Y. 


104 = {314} 


Hydrocarbon Processing 


Part XII—GENERAL THERMODYNAMIC PROPERTIES 


WAYNE C. EDMISTER* 


F. OR the vapor phase state of single and multicomponent hydrocarbon sys- 
tems the effect of pressure on the specific heat, entropy and enthalpy may 
be determined by generalized thermodynamics, using reduced correlations of 
P-V-T data with critical and pseudo-critical constants. 

The generalized thermodynamic equations and the reduced P-V-T correla- 
tions required for these computations have been presented in previous install- 
ments. With these starting points the generalized thermodynamic properties 
are derived. These derivations are illustrated in this chapter and the results 
presented in tabular and graphical form. 


Applications of Thermodynamics to 




















capacity, entropy and enthalpy may be found from 
P-V-T data and thus can be generalized by means of 
reduced conditions because the P-V-T data can be 
correlated by using reduced conditions. 

In Part [IX (PeTrRoLEUuM REFINER, March, 1948) the 
compressibility and reduced residual volume P-\V-T 
correlations were presented and the applications of 
both types of reduced correlations were discussed. In 
Part X (PeTRoLEUM REFINER, April, 1948) the pseudo- 
critical concept was discussed and methods of estimating 
these pseudo-critical temperatures and pressures were 
presented. In Part XI (PeTroLeuM REFINER, May, 1%8) 
the equations required in deriving the generalized 
thermodynamic properties were developed on the 
basis of compressibilities and residual volumes. From 
this material the generalized thermodynamic proper 
ties that are applicable to all hydrocarbons can be 
obtained by graphical methods. 

In Part XI the generalized equations for fugacity, 
specific heat, Joule-Thomson coefficient, entropy, 1 
ternal energy and enthalpy were formulated in terms 
of T,., and P,, and either Z or a,, where both Z and 
a, are graphical functions of T, and P,. Expressions 
and cross plots for evaluating the required derivatives 
were also included in Part XI. 

Although equations for thermodynamic derivations 
were presented in Part XI for both Z and a; graphical 
P-V-T correlations, only the a, method will be applied 
to the homogeneous vapor phase because this p-V-T 
correlation is more precise and includes one mort 
characterizing constant than is present in the com 
pressibility correlation. In applying the a, correlation, 
values of P., T. and a are required, while only 
P. and T, are required with the Z correlation. With 
this extra critical constant it is easier to fit observe 
data. 

Generalized Functions to Be Evaluated 


The generalized thermodynamic functions eval 
ated for the vapor phase in this installment are sum 
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marized in Table 16, where the equations tor specific 
heat, fugacity, entropy and enthalpy are carried one 
step further than in Table 15°(Part XI). The equa- 
tions in Table 16 give K,Inf/p, AC,/K,, AS’/K,, and 
sH/K, in generalized dimensionless units as func- 
tions of T, and P,. The units of the constants K, and 
K,, which are functions of critical conditions, deter- 
mine the dimensions of AC,, AS’ and AH. The con- 
sant K, and the ratio f/p are both dimensionless. 
The units of K, may be Btu/lb. mol—°F. or Btu/Ib. 
—°F, Likewise, the units of K, may be Btu/Ib. mol or 
Btu/Ib. 

Values of these three constants are given in Table 
i30f Part VII (PeTroLeuM REFINER, January, 1948) 
for 32 hydrocarbons. It will be noted that the numeri- 
cal values of —K, are substantially constant for the 
hydrocarbons in this table. The values for all the 
components in Table 13 except hydrogen and carbon 
dioxide are between 1.35 and 1.41, averaging 1.38. It 
will also be noted that the value of K, is substantially 
constant varying from 1.41 to 1.47 and averaging 1.44 
for all components except hydrogen and carbon 
dioxide. This constancy applies only to the molal 
values of K,. 

It will be noted that the constant K, appears in two 
equations, namely the reduced equation of state and 
the equation for the fugacity. It will also be noted that 
the constant K, appears in three equations, namely 
the equations for the isothermal pressure correction 
to C,, the difference in specific heats and the iso- 
thermal pressure correction to the entropy. The con- 
stant K, only appears in the equation for the iso- 
thermal pressure correction to the enthalpy. 

The numerical values of these constants need not 
be considered as rigidly established by the critical 
values for the pure components or the pseudo-critical 
values for the mixtures. It is pos- 


is taken as a fixed constant, then K, must likewise be 
a fixed constant because K,=—_, where R is the 


gas constant. 

The constants K, and K,.have the most interest 
because these constants are used in computing 
entropies and enthalpies. Because of their importance, 
they should be checked. Theoretically, the constant 
K, could be checked experimentally for any fluid by 
measuring C, values at various pressures and find the 
K, values necessary to make-the AC, equation agree 
with the observed value. This is not as convenient as 
checking all three constants by means of the enthalpy. 

The pressure correction to the enthalpy may be 
measured directly by a throttling calorimeter or deter- 
mined from Joule-Thomson coefficients and heat 
capacities. With experimental AH values and results 
of the generalized AH/K, integrations the K, con- 
stants can be computed and compared with the values 
of K,;==P-.a,. Since critical temperature is the most 
accurately known of the critical constants, it is a 
simple matter to find K, and —K, from K,. With heat 
capacities found experimentally, values of K, could 
also be checked for a comparison with the value of K, 
from K,/T, and the value of —K, found from —K, = 
R/K,. 

Thus it can be seen that the values of —K,, K,, and 
K, can be checked for accuracy and consistency by 
calorimetric methods and by the relations that exist 
between them. 

This checking and adjusting of the generalization 
constants could be done at a few points for several 
different hydrocarbons and mixtures to determine 
whether or not special empirical correlations are 
required for these constants or whether those found 
from critical properties are satisfactory. 

It is expected that it will not be necessary to modify 
the constants given in Table 13 for pure components. 





sible and in some cases may be 
desirable to make empirical re- 


visions to the constants in order » =. 

to make the generalized thermo- ~~ Ra BX 
dynamic properties fit the experi- 

mental observed data better. In WHERE : 


addition the critical constants 
used in calculating —K,, K,, and 


REDUCED EQUATION oF STATE 


Xr 1S A GENERAL 
FUNCTION OF T, Ano P. 


Be = -k, (rasce 13, Part Wm) 
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ENTHALPY 
H =H, + AH 
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H, = f Cpe dT 
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“AH = Al [-%3%9) Jar. 





K, are not all known very accu- 
rately. Many of the critical values 
will undoubtedly be revised, thus 
changing the generalization con- 
stants. 

Considering the near constancy 
of —K, and K, and the uncer- 
tainties that exist in the values of 
the critical constants, the average 
values of —K, = 1.38 and K, = 
144 may be used for hydrocar- 
bons of all types, i.e., paraffinic, 


SPECIFIC Heats 
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olefinic, naphthenic, aromatic, etc. atti 
There is some background justi- 
heation in considering —K, and 

2 Constant for all hydrocarbons. FuGaciry 


In all generalized vapor fugacity 
‘orrelations developed by other 
authors to cover deviations from 
ideal gas laws for ideal mixtures, 





k, Inf = + fade 


INTER-RELATIONSHIP 


—~ Te Heda + 43 














{/P has been a unique function 
of P, and T, with no varying 
‘onstant such as —K,. If —K, 
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TABLE 16 


Generalized Thermodynamic Equations Involving Reduced Volume Residual 
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For mixtures, on the other hand, it may be necessary 
to develop methods of combining constants to obtain the 
constants that will give correct results for hydro- 
carbon mixtures of different compositions. It is feas- 
ible that the K, or K, constants for a mixture will be 
greater (or less) than the values for the components 
of the mixture. The use of measured AH values for 
mixtures in developing empirical relationships for K, 
and K, will receive more attention later. 

The reduced equation of state is of particular in- 
terest with the RT./P.a. group replaced by an aver- 
age value of —K, = 1.38, which gives the following 
equation for the volume: 


where: @, is a unique function of T; and P,, and 
@, is the critical residual volume. 


The units of V are the same as those of a,. Likewise 
the equation for AC, becomes: 


LGo=1 4d (579, dp 


Where: AC, is isothermal pressure correction to C, in 


Btu/Ib—mol°R 
In addition to the isothermal effect of pressure on 
C,, a generalized equation has been developed for the 
difference in specific heats at constant pressure and 
constant volume C, — C,. In terms of the 1.44 average 
value of K, and the 1.987 value of gas constant R, the 
difference in the specific heats is 


igen 44 ase) | 


65eeE +/ 145) 


Where: C, — C, = difference in specific heats at T, and P,; 
in Btu/Ib mol—°R 

The derivatives for equation 247 are evaluated at 
T, and P,. 

With these relationships for AC, and C, — C,, the 
specific heat at constant volume or constant pressure 
may be computed at any conditions from observed 
specific heat at the ideal gas state of one atmosphere, 

These are important and very useful relationships. 
They are of particular interest because of the fact 
that C, — C, and AC, are independent of the hydro- 
carbon. 

Entropy is found by evaluating three terms, C, In 
T, R In P and AS’. The first is a function of specific 
heat and cannot be generalized. The second is a func- 
tion of pressure only and is independent of the sub- 
stance. The first two terms constitute the ideal gas 
entropy. The third term, AS’, is the excess or residual 
entropy and corrects for the deviations from the ideal 
gas law (PV=RT). It is of particular interest that 
the residual entropy is a function of T, and P, only 
and independent of the substance. If a constant value 
of K, = 1.44 is used for all gases, tie residual entropy 
becomes 


(245) 


(246) 









(247) 


Ls'=«144 (248) 


y-) 
Vaar dB 
oi /2 ” 
Oo 
Where: AS’ is the residual entropy, or the non-ideal pressure 
correction to the entropy, in Btu/lb mol ° 
AS’ values from equation 248 will be negative. 
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This is an interesting and useful relationship because 
it says that the residual entropy is a generalized and 
unique function of T, and P, and independent of the 
substance. The similarities between AC, and AS’ as 
shown by equations 246 and 248 should be noted. 


Equations 245, 246, 247, and 248 may be used for 
pure substances and ideal gas mixtures. It does not 
seem likely that these equations apply to non-ideal 
vapor mixtures in exactly these forms, although they 
may be made to apply approximately by empirical 
means, such as adjusting the constants. 














Interrelationship 






The enthalpy, fugacity, and entropy relations given 
in Table 16 are related, which can be shown in two 
ways. 

By definition H=F-+ TS and at constant tem- 
perature 







AH =AF+TAS (249) 


Where: MH, AF, and AS are the isothermal pressure cor- 
rections to the enthalpy, free energy and entrophy. 
The A before each represents an increase. 


By definition of fugacity 






AF=RTIn s (250) 





The isothermal pressure correction to the entropy 






(251) 





AS=-Rth for As" 


Combining equations 249, 250, and 251 gives 






AW=RT Ine -RT info + TAS’ (i 





At low pressures, where P is near zero, P°=f°. 
Or putting it more correctly 






pe, a" as 





This makes it possible to combine the two RT 
terms giving 






(252) 


Af= 7 lemfr 4s] 





Where: 4H = H—H. which will always be negative be 
cause the enthalpy is lower at high pressures. 


Introducing critical constants and using reduced 
temperatures gives 









/ 
4A = Taint + 2 (253) 
Ns 





This inter-relationship, as shown by equation (253), § 





may also be proven by means of the generalized equa fF 
tions for AH, AS’, and In f/p. 

The reduced volume residual form of the enthalpy 
equation may be integrated in three parts 


a B 3 
A= {Cyd 7-f. dP Z, dP 
halla ants (7 ee 


The first term to the right of the equal sign givés 
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Plot Illustrating the Graphical Differentiation of Reduced Volume 
Residual for P- = 1.0. 


effect of temperature on enthalpy and is usually 
evaluated at zero pressure. 
The second term is related to the activity coeffi- 


cient, f/p. 
2 
[we <A Za t (255) 
A P 
and 
2 
Rote/ AB =K; Kye tp £ (256) 
°o 


The last term in the enthalpy equation is related to 
the non-ideal isothermal pressure correction to the 
ideal gas entropy, AS’ or the residual entropy, which 
is given in the Table 16 summary. Multiplying the 
equation for AS’/K, by K, and T, gives 


/P r7 
Y - AS 
Care [ (222), Phe Fs 


By combining equations 254, 256, 


(257) 


0.74 
257, the following relation is ob- 
tained for the enthalpy 0.72 
f 3 at 
H=h,-TAGK, an B+ hgh gale ‘a 
- 
(258) 1 066 
x i 


° 
z 


The isothermal pressure correc- 
tion to the enthalpy is defined as 


4H so that ase 


0.60 


H= H+ AH (259) 


0.58 


Combining equations 258 and 259 
Bives the relation in equation 253 
that was developed above. 
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TABLE 17 
Sample Calculations for Graphical (Figure 30) 
Differentiation of Generalized P-V-T Data 
(For Constant Reduced Pressure of P, — 1.0): 








Aa 3 =) 

Tr A Tr @r Aa@ A Tr 3 Tr P, 

a ae ae 0.460 
0.1 —0.113 —1.13 

| ee 0.347 —0.860 
0.1 —0.071 —0.71 

Sy eee 0.276 —0.590 
0.1 —0.050 —0.50 

eee 0.226 —0.440 
0.1 —0.039 —0.39 

Tee 0.187 —0.352 
0.1 —0.031 —0.31 

Bikctedeas 0.156 —0.280 
0.2 —0.049 —0.245 

Binweestss os 0.107 —0.205 
0.2 —0.036 —0.18 

BB vc tetrcss 0.071 























Graphical Differentiation and Integration 


The evaluation of the generalized thermodynamic 
equations given in Table 16 requires finding first and 
second derivatives from the a, vs T, and P, correla- 
tion of P-V-T data and then integrating the functions 
obtained. Since the P-V-T correlation to be used as a 
basis for this work is graphical, the differentiations 
and integrations’ must also be graphical. These steps 
were discussed in Part XI, where a cross plot of the 
a, graph was included for use¢ in making the dif- 
ferentiations. . 

These operations will now be illustrated with an 
actual example. 

Tables 17, 18, and 19, and Figures 30 and 31 give 
the calculations for this example. The step-by-step 
procedure in making these graphical derivations for 
the computation of the isothermal pressure correction 
to the enthalpy are described below with reference to 
these tables and figures. 

Step 1. Plot a vs T; for lines of constant P,. Figure 29 in 
Part XI is such a plot. In Figure 30 a portion of the P, = 1.0 
line is included to illustrate the example. 

Step 2. At constant reduced pressure, read values of @, at 
intervals of T, and tabulate. These intervals should be small 
where the curve is steep and they may be larger where the 
curve is flatter. Readings from the @, vs T; curve in Figure 30 
are given in Table 17. 

Step 3. Find Aa, and AT, from these readings. Compute 
(Aa,/AT;) and plot against T-. These computations are given 
in Table 17 and are plotted in Figure 30. This plot is a 
chord-area type of plot as can be seen. The chords are the 
(Aa,/AT;) vs Tr plot. 

Step 4. A curve is drawn through these chords in such a 






2.0 


1.0 
Pp, REDUCED PRESSURE 


FIGURE 31 


Plot Hlustrating the Graphical Integration of Reduced Volume Residual Function to Find Isothermal 


Pressure Correction to Enthalpy for T- = 1.5. 
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TABLE 18 


Sample Calculation of Function for Graphical 
Integration to Find Isothermal Pressure 


Correction to Enthalpy (Figure 31 and Table 19) 
(For Constant Reduced Temperature of T- — 1.5) 























“@), [Gl 
P, ae 3 T, P, 3 Tr P; 
0.05... 0.212 — 48 692 
| 0.210 —.482 692 
Di cvidccececsyes 0.206 —.486 692 
04 0.198 —.498 696 

0.6 0.194 — .507 701 

0.8 0.190 —.516 -706 
Beeb écvcceve 0.187 — .528 715 
Diiwewscvesse 0.183 —.540 723 

BBs secees 0.178 —.540 .718 
Eb navcckwhbapeacedeces 0.174 —.543 717 

Bo ceccess parinncs 0.169 —.540 -709 

— See aes 0.164 —.532 696 
2.5.. 0.152 —.510 662 

Bebe neceses 0.138 —.460 598 

TABLE 19 


Sample Integration From Figure 31 to Obtain AH /x, for T. = 1.5 








Mesn Value of 























a ee ts] ale +e] fr + of i 
From __From Figure 31 av 

co) iz 0 
0.2 0.692 | 0.1384 

0.2 | 0.1384 
0.2 0.694 0.1388 | 

0.4 0.2772 
0.2 0.698 0.1396 

0.6 0.4168 
0.2 0.704 0.1408 

0.8 0.5576 
0.2 0.710 0.1420 | 

1.0 0.6996 
0.2 | 0.719 0.1438 

1.2 0.8434 
0.2 | 0.721 0.1442 

14 0.9876 
0.2 0.719 0.1438 

1.6 1.1314 
0.2 0.713 0.1426 

1.8 1.2740 
0.2 0.703 0.1406 

2.0 1.4146 
0.2 0.690 0.1380 

2.2 1.5526 
0.2 0.676 | 0.1352 

24 1.6878 
0.2 0.661 0.1322 

2.6 1.8200 
0.2 0.643 0.1286 

2.8 1.9486 
0.2 0.615 0.1230 

3.0 | 2.0716 








way as to balance the area above and below the curve, as illus- 
trated by the mate areas on Figure 30. This smooth curve is 


the plot of (= aT. -) versus T, on the same scale used for 
the chords. The partial derivatives are read from this curve 
and tabulated (see 6th column in Table 17). 

The above four steps are performed for all pres- 
sures of interest so as to have values of the partial 
derivative covering the entire range in preparation for 
the next steps. 


Step 5. Values of @ and (@a,/0T,)». are tabulated for con- 
stant T, over the entife pressure range. Then values of the 


function [ar “hx -), ] are computed. This step is 


illustrated by the calculation given in Table 18. 

Step 6. The function obtained in Step 5 is plotted against 
reduced pressure, in preparation for integration. This plot is 
shown in Figure 31 for a value of T, = 1.5. Plots like this are 
prepared for all temperatures of interest. 

Step 7. From the Figure 31 type plots, the function is 
integrated for each isotherm. This integration may be per- 

(SEE PAGE 326 FOR CONTINUATION OF TEXT) 
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FIGURE 32 
Generalized Isothermal Pressure Correction to Heat Capacity at Constant 
Pressure as Function of P. and T, 
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FIGURE 33 


Generalized Isothermal Pressure Correction to Entropy as Function ot 
P. and Ty. 
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method used in differentiation. The latter method was used 


formed by a planimeter or by the reverse of the chord-area 
and is shown in Table 19. 
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The numbers are prepared for integration by find- 
ing the mean values of the function for AP, intervals 
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and tabulating as shown. The area for each interval 
“AH VERSUS R&T 


S83225e8 


coo-- 


eSeoooocooooocoooscoocss 
PERE EUTIEP Peta atid 


SS8FSSSS3EE 35 


SS283sssSsnsasegess 


Ee ee et Oe eet et Ot ee 


eococoscoso 
Pybretes 


SSsssSS5SS282E2S2R5 


SRRSIISSESSEEESIZES 


Sanwowmonwononcucece 
SCOSSCSCO KK MM MANNS SOS 
bed 


S3SSR5S8 338 


S2gS88Sanze=eS538eR 


FIGURE 34 . 
Generalized Isothermal Pressure Correction to Enthalpy as Function of 


P. and Ty. 


No. 6 


Petroleum Refiner—V ol. 27, 








- 
an 
| 

rhe 


| 


£2 


~s 
= 
ro? 


i) 

nw 
mt SOSOSSOSSCSOS 

2 


BS588 Seeeeszee 


~~ 

oe 

a 

Sess 
* & G20 — 

sa 

[J 


S228eseesre 


=-oooococoosco 


ord-area 
ras used 


yy find- 
tervals 
nterval 


——— 


4 
—+—++ 

















ft 

















ion of 


is the product of AP, and the mean value of the func- 
tion. The integral is found by summing these areas, 
as shown in Table 19. 


Results of Generalized Computations 


The graphical derivations and integrations de- 
scribed above and illustrated by Tables 17, 18, and 19 
and by Figures 30 and 31 were performed for the 
ranges of T, and P, covered by the generalized P-V-T 
correlation given by Figures 20 and 29. The results of 
these computations are tabulated and plotted. Table 
20 is a reprint of the tabulated data this author pub- 
lished in 1938. Figures 32, 33, and 34 are plots of the 
isothermal pressure corrections to the specific heat, 
entropy and enthalpy. 

Table 20 is reprinted here because these are the 
original results and because a wide interest in these 
data still exists. For convenience and completeness, 
values of a, and the two first derivatives of a, are 
included in Table 20. These two derivatives are used 
in computing the difference in specific heats. This 
subject will be taken up later. 

If the average value of 1.38 for the constant —K, is 
used the K, In £/P term may be simplified to f/P. 
Likewise the average value of 1.44 for the constant 
K, could be used if desired for the AC, and AS’ terms. 

The values of the AC,/K, term will be positive from 
the integration of the equation given in Table 16. The 
integration of the equations for AS’/K, and AH/K, 
will always give ntgative values, on the other hand. 
The reason for this is the fact that heat capacity in- 
creases with increasing pressure, whereas entropy 
and enthalpy decrease with increasing pressure. 
Rather than enter all values of AS’/K, and AH/K, in 
Table 20 as negative values, the column headings are 
made negative. The numerical values given are to be 
subtracted from the ideal gas entropy or enthalpy. 

The following readings from Table 20 and combi- 
nations by equation 253 show that the results re- 
ported are consistent : 


a 
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The — 4H (Table 20) values were read directly 


from Table 20, while the — 4H (Equation 253) results 


were computed from the K, In f/P and —AS/K, 
readings from Table 20. These comparisons indicate 
consistency but nothing more. A complete examina- 
tion of the tabulated results by means of equation 253 
might reveal inconsistencies in some regions, particu- 
larly near the critical. When the original work was 
done over ten years ago, the values were not checked 
in this way. 

Any future work along these lines should include 
this type of analysis of the results. With all three 
functions being found directly and independently 
from P-V-T data, such a comparison should show up 
any errors in the calculations and also permit smooth- 
ing the results. 

Figures 32, 33, and 34 are plots of the AC,/K,, 
—AS’/K, and —AH/K, functions against reduced 
pressure for lines of constant reduced temperatures. 
These are small scale plots included for reference 
only. In a later installment large scale graphs of 
these functions suitable for process engineering com- 
putations will be included. 


(End of Part XII. Part XIII will appear in the September 
issue. This is a two-month interval between completion of the 
first 12 and the final 12 installments.) 
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One successful refinery maintenance organiza- 





tion was developed to serve a comparatively new In A previous article (“Industrial Engineering in Refinery 
plant having a mechanical force of 500 to 600. Maintenance,” Petroleum Refiner, July, 1947) there was pre- 
The skeleton organization chart for this plant is sented an outline of the broad application of five basic 
shown in Figure 1. Analysis of this chart indicates principles of industrial a to refinery operation: 
the possibility for adequate handling of all the activi- pe. rem eerie, planning, standardization, review 
ties of a good refinery mechanical department pro- Herewith the author presents specific details of a step-by- 
vided competent personnel is employed. How this step procedure for analysis of organizational requirements of 
organization was established and the basic require- a refinery, and an instance of successful application of this 
ments determined satisfactorily to meet the needs of procedure. be: ye rs macagee oe — = hove 
the refinery is an interesting story ey Sas 7 
J° . For the - 
In setting up a new business or plant, the type of cussion, the organization of a refinery mechanical department 
organization decided upon is not appreciably affected will be studied. The scope of the term mechenice’ depert- 
othe mesnbnbel aecklew. escent of couree ae oodie ment” is intended to include all activities required for the 
y the pe P m, excep : » Tes g handling of the mechanical work within the plant. 
availability. The organizational improvement of an 











| MANAGER | 








| SUPERINTENDENT | 









































































































































7 | 
CHIEF INDUSTRIAL 
ENGINEER ENGINEER 
l 
ASST, CHIEF 
ENGINEER 
| | | 
OFFICE MASTER HEAD OF CHIEF 
ENGINEER MECHANIC UTILITIES INSPECTOR 
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FIGURE 1 


Skeleton organization chart for refining plant having mechanical force of 500 to 600. 
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Typical Activities Chart 
‘say 
1) Provide sufficient supervisory and technical personnel to main- 
tain peak efficiency. 
2) Provide training programs and procedures to insure the con- 
tinuance of departmental strength. 


3) Arrange duties and provide experience so that employes may be 
prepared to accept positions of greater responsibility. 


1) Receive or write job orders for maintenance and construction 
work. 


2) Investigate work and recommend best procedure, material and 
equipment to be used. 


3) For routine and minor work, list material and requisition. 


4) Schedule work. 


5) Do all required work. 


6) Inspect completed job. 


7) Close out order. 





seg 


1) Provide estimates on proposed construction and maintenance 
projects, 

2) Prepare economic surveys and studies of proposed projects to 
assist management in making decisions. 


3) Provide engineering, design, drawings, material lists and re- 
quisitions for approved projects. 


4) Prepare maintenance and capital expenditure budgets. 


5) Keep department and plant informed on new engineering 
materials and equipment and provide testing programs. 


“pp” 


1) Maintain equipment records. 

2) Maintain construction and maintenance cost records. 

3) Maintain miscellaneous requisition, receiving, and drawing 
records. 

4) Provide necessary progress, fire and loss and other reports. 


1) Provide plant with adequate utilities at the most economical 
cost, 


_1) Conduct necessary engineering inspection on all equipment, 
Piping and material. 


2) Prepare inspection records, reports, and recommendations. 


“Gg” 
1) In all ways apply the basic principles of industrial engineering. 


FIGURE 2 
Activities Outline—Mechanical Department 





Typical Company’s Organization 
sa” 


1) Sufficient supervisory personnel were provided as will be shown 
in the subsequent outline. 

2) Standard industrial procedure for the training and upgrading 
of craftsmen was in force. This company, however, was somewhat 
lacking in a program for improving the techniques and abilities of 
the first class mechanics. 

3) Graduate engineers were employed as trainees and given a 
somewhat thorough and diversified training in all phases of mechani- 
cal work. 

“BY 


1) A system for writing and receiving job orders was established 
to provide quick handling of maintenance work and the accumulation 
of all costs for review and study. 

2) There were six zone or area supervisors and one construction 
supervisor under the master mechanic, who investigated all jobs 
not considered routine, and they recommended procedures and 
materials to be used. 

3) There were two field engineers who did all surveying and 
laying out in addition to miscellaneous field sketches. The zone 
supervisors requisitioned all non stock materials through a material 
clerk, who maintained adequate records. 

4) Work was scheduled daily by the zone supervisors with the 


_ craft foremen. 


5) The various crafts carried out the scheduled work being directly 
supervised by field craft foremen and leadmen, and indirectly by the 
zone supervisors. 

6) Zone supervisors inspected the jobs with the operators where 
necessary and closed the orders if found satisfactory. 

7) Accounting and cost accumulating procedures were in effect, 
which permitted regular cost reports to be distributed to both the 
operating and mechanical departments. 


seg 


1) There were four estimators, a clerk and a trainee providing 
estimates for managements review. 

2) An office engineer, assistant, and trainee prepared economic 
surveys of proposed projects to determine the best methods or 
procedures. The technical service department handled the economics 
of process changes and provided the office engineer with figures for 
use in preparing requests for expenditures. 

3) The chief draftsman with approximately 20 designers and 
draftsmen provided drawings, bills of materials, and requisitions for 
approved projects. 

4) The office engineer in conjunction with the entire plant or- 
ganization prepared maintenance and capital expenditure budgets. 

5) The office engineer and his assistants kept abreast of engineer- 
ing progress through trade literature and constant contact with 
manufacturers’ representatives. A testing program was in effect to 
utilize the knowledge and experience from all the plants without 
duplication of effort. 

“p” 


1) Equipment cost and service records were maintained to assist 
in improving upkeep procedures and materials. 

2), 3), and 4) Miscellaneous records and clerical processes were 
provided to aid in improving their performance. 


1) The head of the utility division, his assistants and a trainee 
along with the necessary operating personnel, provided the plant with 
all utilities as required. They also studied means of cost reduction 
and service improvement. 

sapere 


1) The chief inspector with his assistant and six or eight inspectors 
conducted all unit inspections as well as various equipment and 
material inspections. 

2) The inspectors records and recommendations provided a basis 
for unit run periods, equipment renewal times, work lists for shut- 
downs, etc. 

“Gg” 

1) In this company the industrial engineering organization con- 
sisted of two engineers reporting directly to the refinery superin- 
tendent. It was this department's duty essentially to carry out the 
details of the basic principles of industrial engineering. 
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existing unit, however, almost invariably presents 
many and varied problems of a personnel nature re- 
quiring careful study and delicate handling. 


Study of Problem 


When management has decided to embark upon 
an improvement program either in a particular de- 
partment or in general, it is customary to do one of 
two things. An outside engineering concern may be 
engaged to investigate the problems and make rec- 
ommendations, or if competent company engineers 
are available these problems may be studied by them. 
Outside engineers have the advantage of broader 
experience in the specific application of industrial 
engineering procedures and can usually bring a wide 
variety of knowledge from the oil industry as well as 
other industries. Company engineers, on the other 
hand, may have a better opportunity for establishing 
employe cooperation. By being personally familiar 
with the everyday problems there is an opportunity 
for gaining the confidence of the men in the plant. 


Long-Range Program 

One of the major oil companies followed the pro- 
cedure of establishing a small organization of com- 
petent and interested company engineers around 
which were gathered relatively inexperienced engi- 
neers trained in basic industrial engineering. This 
was a long range and farsighted program for devel- 
oping sound refinery industrial engineers while utiliz- 
ing basic industrial engineering knowledge for the 
improvement of plant procedures. 

When creating a new enterprise, new plant or new 
department, it is advisable first to determine the 
necessity for establishing that particular organization. 
In addition to making money for the owners there 
are usually a number of other good reasons for the 
existence of industrial plants. It may be well for 
existing organizations to take stock and determine 
the purpose of their existence to see how near they 
are following their objectives toward a goal. With 
the establishment of company policy it is compara- 
tively simple to determine the purposes and objec- 
tives of each division of that company which is of 
course the basis for the determination of type and 
size of organizational requirements. 


Policies of Company 


The general policies of the company for which the 
organization chart is shown in Figure 1, are briefly 
stated below: 

1) To produce petroleum products of highest grade 
and lowest cost to the public. 

2) To provide a reasonable return on the invest- 
ment of the owners and to protect that investment 
to their best interests. 

3) To provide stable employment and opportunity 
for the members of the community. 

4) To provide for the continuance of the organiza- 
tion for the good of all. 

In conference with management and the engineers 
the purposes and objectives of the mechanical de- 
partment were outlined as set forth below: It may 
be noted that these objectives tie in closely with 
general company policy. 

1) As a service unit, to provide for the expeditious 
handling of all maintenance work in the plant com- 
bined with the best engineering practice. 

2) To establish and maintain the most economical 
unit to effectively engineer and handle all mainte- 
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nance and minor construction work with a minimum 
of labor instability. 

3) To provide for the training and experience of 
the department personnel so that they may be quali- 
fied to accept increasing responsibility within the 
department and the company. 

4) To provide for the continuous review and im- 
provement of maintenance and engineering proce- 
dures, and prepare such reports and records as re- 
quired by management. 

These objectives being acceptable, the next step 
was carefully to outline the detailed activities of the 
group so they could work cooperatively and success- 
fully toward the desired ends. Such outlines can best 
be determined by the conference method with all 
supervisors concerned present and with proposals 
submitted to management for approval. Shown in 
the left-hand column of Figure 2 is the activities 
chart outlined and approved for the subject mechani- 
cal department. The completeness with which this 
organization handled the listed activities is shown in 
the right-hand column of Figure 2. 

The activities listed are grouped for obvious rea- 
sons, representing a breakdown by logical divisions 
of the duties assigned to the mechanical department. 
Each of the division heads may find it advisable to 
prepare activities outlines of a more detailed nature 
for their particular duties. 


Group Classifications 


Group “A” would be classified as duties of manage- 
ment as carried out by the head of the department 
and his assistants. 

Group “B” is the line division assigned to the actual 
handling of the field work consisting of the master 
mechanic, assistants, craft foremen, craftsmen, and 
clerical assistants. 

Group “C” is the engineering division responsible 
for the estimating, design, engineering, drafting and 
requisitioning for projects under consideration. It 
is considered the major staff organization for the me- 
chanical line division. 

Group “D” is, of course, the clerical and accounting 
group and is distributed among the other divisions. 

Group “E” is the utility division charged with the 
responsibility of providing adequate steam, air, water 
and electricity, and for handling all waste water and 
oil. This group is a line organization in-so-far as the 
utilities are concerned, Although some companies do 
not include the utility division with the mechanical 
department, it has been found quite successful by 
those plants which have done so. 


Inspection Division 


Group “F” is the inspection division responsible 
for all aspects of inspection of materials, equipment 
and operating procedures, another staff group. It is a 
matter of conjecture as to whether or not this inspec- 
tion activity should be a function of the mechanical 
department or should be separated and report directly 
to management. Some believe that an inspection func- 
tion should never be under the direct supervision of 
a department whose work is being inspected. An 
opinion has been expressed, however, that in order 
to maintain a high standard of service, a mechanica 
department should function as a reputable outside 
contracting firm with but one customer—the opef 
ating department. As an aid in providing dependable 
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service, many believe that the inspection group should 
be a part of the mechanical department. . 

Then finally, the reason for this article, Group “G” 
another staff division, responsible for cafrying out the 
ideals of this and the previous article. In this particu- 
lar company the industrial engineering division was 
established as a separate department reporting di- 
rectly to management which may be advisable by 
reason of other departments benefitting from the 
application of industrial engineering. This is espe- 
cially true in plants having can manufacturing, bar- 
relling, wax manufacturing, and filling operations. 

With this activities chart or the more detailed out- 
lines prepared by the various division heads, the 
chief engineer can readily review the personnel needs 
of his department. Overlapping authority and respon- 
sibility is apparent, and the outline serves as a basis 
for flexibility in handling new duties, expanding cer- 
tain desirable activities, and balancing responsibility. 
It may be well at this point to emphasize the im- 
portance of providing various aids to continuity and 
clarity in the forms of activity outlines, organization 
charts, and procedure manuals. Procedure manuals 
are not discussed here, but as operating manuals in 
the process department; they are the “bibles” for use 
by the foremen and supervisors outlining the mechan- 
ics of handling all activities in the department. 


Red Tape Brings Modified Plan 


In reviewing the operation of this modified line 
and staff organization, first investigate the operation 
of the standard line and staff organization. In 
this organization operating instructions, regula- 
tions, authority and responsibility pyramid in the 
line group from top supervision down through the 
channels to the men. The various staff functions 
serve solely as advisory groups for top supervision 
to assist in making the decisions. The staff groups 
have no reponsibility or authority within the line 
group. In most refining plants, however, manage- 
ment has modified this type of organization in vari- 
ous ways to reduce red tape and delay and primarily 
to relieve top supervision of tremendous work de- 
tail and responsibility. In this organization the staff 
groups are delegated line authority and responsi- 
bility for certain functions pertaining to their staff 
activities. For instance, the inspection division may 
be held responsible for directing the replacement of 
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‘furnace tubes and pipe lines. The office engineer ma 


rescribe certain materials to be used in the field. 

uch authority is delegated by the department head, 
the handling of which is usually given only a cursory 
review if any. This modification of the organization 
leads ditectly to a more efficient handling of the 
groups activities. 

As indicated in the organization chart this com- 
pany. was organized to include all mechanical opera- 
tions under one department head, the chief engi- 
neer, more closely to coordinate and control the 
actual field work. Similarly coordinating all phases of 
processing and production, was the head of the 
operating department. These two department heads 
were in relatively equivalent positions although, of 
course, the mechanical department exists basically 
to serve. the operating department. 

Just as there are usually many ways to arrive at 
the correct answer to a difficult problem, there are 
also quite probably many variations of organization 
which could adequately handle all functions of a 
mechanical department. The one outlined in this 
report is a successful organization which was devel- 
oped to handle the listed activities for that particular 
plant. They have, incidentally, never ceased seeking 
improvement of their organization and procedures. 
There are other modifications of line and staff or- 
ganization in operation involving planning depart- 
ments, maintenance force zoning, coordinator con- 
trolling, etc. The size of the plant, of course, is one 
of the major factors affecting *the complexity of the 
organization. Of primary importance, however, in 
establishing or analyzing an organization is to assure 
the delegation of authority and responsibility to 
some part of the group for each of the activities 
assigned. 


Employe Confidence Required 


Above all, and a requisite for the successful insti- 
gation of any organizational improvement program, 
is the establishment of complete confidence of em- 
ployes. This requires careful and complete explana- 
tion to the employes of the reasons for the chahges, 
the benefits to all, the procedures to be followed and 
the expected results. If properly analyzed and: de- 
signed and clearly presented to the employes, the 
gains to be realized from an efficient organization 
can be accomplished with rapidity and cooperation. 
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A “fluid” catalyst catalytic cracking unit which utilizes oil vapor and air streams to transfer powdered catalyst between reactor and regenerator. 
This process is continuous and has no moving parts in the catalyst transfer system, except for control valving. 


Kefinery en FOR PRODUCING 
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Sinclair Refining Company, New York 
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a detailed comparison of actual refinery 
operating cost of thermal cracking with Houdry, 
Fluid, and Thermofor cracking processes from 
Sinclair Refining Company experience, brings 
facts of outstanding importance to refiners— 
large and small. 

Few design engineers are aware that the prac- 
ticability of installing catalytic cracking in the 
small refinery appears to depend largely on the 
construction cost of a small unit; or that a 
simplified and hence cheaper unit, even at a sac- 
rifice in the flexibility now built into the larger 
catalytic units, seems to be the proper approach 
for design work, so say the authors. 

In addition, there is stressed improvements in 
fractionation and reforming technique, and the 
alternate use of catalytic polymerization versus 
alkylation for propylene and butylene fractions 
is discussed. The replacement of thermal reform- 
ing and catalytic polymerization with Polyforming 
also is covered. 


{326} 


tits war-time demand for aviation gasoline re- 
sulted in extensive expansion of catalytic cracking, 
alkylation and other high octane gasoline producing 
facilities in many of the country’s refineries. Due to 
transportation -problems and availability of select 
types of crudes, most of this expansion took place on 
the Pacific Coast, Gulf Coast and, to a lesser extent, 
in the Eastern Seaboard refineries. At the close ol 
the war, these facilities became available for produc- 
ing high-octane motor gasoline. As a result, these 
sections of the country have been able to produce 
greater yields of high-octane gasoline than the Mid- 
Continent and Great Lakes area where war-time ex- 
pansion was not as extensive. 

Following the war, many companies have been 
carrying out expansion programs to bring refineries 
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in the Central area in line with those of the Coastal 
areas. However, there are still a large number of 
" refineries, particularly the smaller ones, which are 
4 faced with the problem of competing with these new 
) facilities both as to increased gasoline yields and 
) higher octanes. 

Sinclair Refining Company installed three catalytic 
cracking processes, namely, Houdry, Fluid and 
Thermofor, as part of their war-time facilities for 
producing aviation gasoline. The company also has 
in operation both alkylation and polymerization units. 
This paper will compare the yields and octanes re- 
sulting from refining by these methods with typical 
thermal-type operations, One case showing improved 
results from substituting Polyforming for thermal re- 
forming is also included. 

A brief description of each scheme of refining used 
in the comparison follows: 

Case I—Represents a typical prewar refinery oper- 
ation with normal crude topping, thermal reforming 





of the 300-400° F. naphtha and thermal cracking of 
the heavy fractions. 

Case II1—Same general scheme as Case I, except 
that the straight-run gasoline is fractionated to a 
close cut 90 percent at 200° F. overhead, and the 
200-400° F. naphtha is reformed thermally with 
thermal cracking of the heavy fractions. 

Case II1I—Similar to Case II, except that 225-400° 
F. boiling range straight-run naphtha is Polyformed 
using the thermal C, and C, fractions as extraneous 
feed for the Polyform unit. 

Case [V—Thermal cracking of the gas oil fraction 
is replaced by Thermofor catalytic cracking and the 
thermal reforming limited to a 265-400° F. naphtha. 

Case V—Similar to Case IV, except that Fluid 
cracking with synthetic catalyst is substituted for 
Thermofor catalytic cracking and the thermal reform- 
ing adjusted to the processing of a 275-400° F. 
naphtha. 

Case VI—Similar to Case V, except that natural 



























































CASE | 
5000-Barrel Daily Crude Run for Normal Kerosine and Diesel Yields. 10-Pound RVP Gasoline Yields Based on Thermal Reforming of 300- 
400 Naphtha and Thermal Cracking of 45 Percent Reduced Crude to 12° API Fuel 
Cat. Poly. 
Thermal Reforming 85 Percent 
Crude Topping (300-400) Thermal Cracking Cony Finished Yields 
B/D Percent B/D Percent B/D Percent B/D B/D Percent 
ak ote nds ode eyed oink oak os 5 1.4 16 0.7 
Dns cciig ce euedu<aguwtels sesh cited ther 4 1.0 11 0.5 15 
RIT. 5. deccdentcsdecetordevakssesse ti tebitvraseekes 14 4.0 43 1.9 9 
eee 12 3.4 36 1.6 48 
Total B-B to  ?. epee Be rere Een eA iam: pape eee aie 30 8.4 90 4.0 72 72 
§.R. Gaso. 330 E ; (aethteineedinntiteeenadthésteudaadememels 1100 22.0 1100 
Reform Cena A FOO Te ee: SR a ee a re is: > Oe 250 71.5 250 
i Cnnivcnd cewanee innssohedtiekssskedeteaxscupee 756 33.6 756 
Polymer 53 53 
Total Raw Gasoline............. 2231 
GEIR Penn Serpe ar 2220 44.4 
ois anti da witeues Wedd abn 350 7.0 
EES RS ae ERS 500 10.0 500 10.0 
jesel.... 7 15.0 750 15.0 
Total Light Oil Yield. ..... ‘Ldinenetavekdaasdtiadal drain ie dbitkaaed 3470 69.4 
Cre OP to Thermal......... 2250 45.0 . 
yele (Fuel). . sili Ani akin hich ak nce eel genase amin ell 11 5.0 
30 8.6 1193 53.0 } 1335 26.7 
Gas OR, 25 0.5 30 8.6 135 6.0 2 192 3.8 
Gain (—), Loss (+) +25 +0.5 +5 +1.5 —52 —2.3 +14 +3 +0.1 
Total. . 5000 100.0 350 100.0 2250 100.0 141 5000 100.0 
Le CASE II 


5000-Barrel Daily Crude Run for Normal Kerosine and Diesel Yields. 10-Pound RVP Gasoline Yields Based on improved Fractionation of 
the Straight Run Gasoline with Thermal Reforming of 200-400 Naphtha and Thermal Cracking of 45 Percent Reduced Crude to 12°-API 










































































Fuel 
Cat. Poly. 
Straight Run Thermal Reforming . 85 Percent] Stab. for 
Crude Topping Gasoline Rerun (200-400) Thermal Cracking Conv. RVP Finished Yields 
B/D Percent B/D Percent B/D Percent B/D Percent B/D B/D B/D Percent 
=(s to Cat. Poly. 16 1.8 16 0.7 
Te I... 12 1.3 11 0.5 23 14 
=ICy. ini 46 5.1 43 1.9 1 8 
ing, NC PETER: 34 3.8 36 1.6 70 94 
“ing | ea Ne © 
» to Total B-B to Cat. Poly........... 92 10.2 90 4.0 106 66 66 
“ t. 8. R. Gaso. 550 50.0 550 
lect Reform (Cs—400 E.P.)......... 612 68.0 612 
Thermal (Cs—400 E.P.)....... 755 33.6 755 
-on ee as Ue 82 82 
ent, cee ERE anor perenne. 2065 
, of ~ », preated Gaso.............. 2055 41.1 
8. R. Gaso. 300 E.P. 1100 22.0 
uc- Nephths to Reform... 350 7.0 550 | 500 | 
e EM. ..nceceuteesidscbgest 500 10.0 500 10.0 
es Diesel... sarees 750 15.0 750 15.0 
uce Total Light Oil Yield.............. 3305 66.6 
lid- . heed Crude to Thermal......... 2250 45.0 | , ms re 
e UL ee ons ae ha aKele ene an 5 
ex- SWematsiciay. tc... 72 8.0 1193 53.0 } 1377 27.5 
Ges (F.0.E.)..- 25 0.5 90 10.0 135 6.0 3.0 25 278 5.6 
ain (—), Loss (+).......... +25 +0.5 +18 +2.0 —51 —23 +23 +15 +45 +0.8 
een Rast 
ies Mi a. 5000 100.0 1100 | 900 100.0 2250 100.0 214 106 * 5000 100.0 
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CASE ill 


5000-Barre! Daily Crude Run for Normal Kerosine and Diesel Yields. 10 Pound RVP Gasoline Yields Based on Polyforming of Straight 
Run 225-400 Naphtha with Thermal Cracking of 45 Percent Reduced Crude to 12° API Fuel 








—S=—= 




















=Cs3 (to Polyform) 
Cs (to Polyform) 












Total B-B (to Polyform) | 
Lt. 8. R. Gasoline | 


Total Raw Gasoline 
Treated Gasoline 





8. R. Gaso. (330 E.P.) | 100 | 22, 
Naphtha to Polyform | 350 | 7. 
Kerosine 500 | 10: 
Diesel 15. 


Total Light Oil Yield 


Polyforming 
Straight Run (10-Pound RVP 
Crude Topping Fractionation Thermal Cracking asoline) Finished Yields 
B/D | Percent | B/D | Percent | B/D | Percent | B/D | Percent | B/D | Percent 
16 0.7 






oococo 


Reduced Crude to Thermal 2250 45.0 
ead Oil (Puel) 
mal Tar 
Gas (F.0.E.) 25 | 0.5 | 
Gain (—), Loss (+). +25 +05 | 
- " | oo. .  T 
Total 





































32 14 
i 0.5 
43 1.9 
36 1.6 
90 4.0 22 2.3 22 | 
| 650 | 60.0 650 
| 785 33.6 










































112 5.0 
53.0 64 6.8 | 1369 27.4 
117 5.2 8.8 | 225 45 
| —@ —2.9 +65 +69 | +36 | +407 
{ ————— — | ——_______ | —— |--——_—— — 
| 1100 | 100.0 | 2250 100.0 938 100.0 | 5000 100.0 




















CASE IV 


5000-Barre!l Daily Crude Run for Normal Kerosine and Diesel Yields. 10-Pound RVP Gasoline Yields Based on Thermal Naphtha Reform- 
ing Plus TCC Catalytic Cracking of Gas Oil with Natural Catal yst Supplemented by Thermal Cracking of Catalytic Cycle Stock 





















































































Cat. Poly. 
Thermal Reforming Fluid Catalytic Thermal Cracking (85 Percent! Stab. for 
Crude Topping (265-400) 60 Percent Conv. TCC Cycle Conv. RVP Finished Yields 
| ; B/D | Percent ; B/D Percent B/D Percent B/D | Percent B/D B/D B/D | Percent 
=Cs to Cat. Poly. | 10 1.8 37 25 | 4 0.7 | 
Cs | 7 13 90 6.0 | 3 0.5 100 20 | 
=C, | } 28 5.1 | 70 4.7 | 11 19 | 16 8 | 
NC4 | 21 3.8 35 2.8 Q 1.6 65 25 
ve, rata BB to Cat. Poly. | ; 58 10.2 195 13.0 | 23 | 4.0 181 53 | 3 
t. S. R. Gaso. 900 | 8.0 | 
Reform (Cs—400 E.P.) | 374 68.0 | 374 
TCC (Cs—400 E.P.) | 660 44.0 660 | 
Thermal (Cs—400 E.P.) 200 | 33.3 | 200 
Poly Gasoline | | | 108 108 
| ———— 
Total Raw Gaso. } } 2295 i 
Treated Gaso. | | 2284 45.7 
Naphtha to Reform 550 11.0 | | 
se a a a | 500 10.0 | | | | 500 10.0 
Diesel . . 750 | 15.0 | 750 15.0 
| —— — 
Total Light Oil Yield. .. cease | | 3534 70.7 
Cat. Cycle to Thermal . sieeiavoaea | | 600 | 40.0 | | 
Red. Crude to TCC... ‘| (2250 45.0) | | 
Gas Oil to Reactor | ‘1500 | 30.0 
Reduced Crude Btms. 750 | 15.0 138 927 
Thermal Tar onl 44 8.0 344 57.2 
Gas (F.0.E.) ; 25 | 0.5 | 55 | 10.0 83 5.5 | 36 6.0 | 4 82 285 5.7 
Gain (—), Loss (+) . +25 | 05 | +11 +2.0 —75 —5.0 —7 —12 | +32 +46 +43 | 0.9 
icameatien See ee Ss EE Ss AS NE A Se Ne. an SS 
Total | 5000 | | 550 1500 100.0 600 100.0 | 325 181 5000 | 100.0 






































catalyst is used in the Fluid catalytic cracking. 

A review of present-day octane standards indicates 
that an average 77 Motor method with a 83 Research 
method is satisfactory as a competitive gasoline in 
the regular grade and that 80 Motor method with 88 
Research is competitive quality for the premium 
grade. The data also indicates that a ratio of 35 per- 
cent premium to65 percent regular prevails throughout 
most of the country. The gasolines produced in these 
several cases were, therefore, set up on this basis and 
were leaded to an average weighted octane of 84.7 
Research method with a 78 Motor method thus meet- 
ing the required octane standards. In all cases except 
Case I, the amount of straight-run gasoline to be 
blended and the naphtha to be reformed were varied 
to meet this stipulated 6.7-octane spread. In Case I, 
with minimum reforming of 300-400° F. naphtha, 
tetra ethyl lead was added to meet the 84.7 Research 
octane. This gave a Motor method octane of 80.4, a 
4.3 spread, and required 2.8 cc’s of lead. The use of 
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a maximum 8 cc’s of lead in the other cases will re- 
sult in gasolines of 90 Research octane and, by 
adjustment of reforming in the catalytic cracking 
cases, these gasolines can approach 95 Research 
octane with a 10 sensitivity with, of course, a cor- 
responding reduction in gasoline yield. 

In order to compare yields and octanes, the cases 
were set up on the basis of refining typical Sinclair 
pipe line crude of 5-6 pounds rvp and of 35-36 gravity 
containing approximately: 30 percent 400° F. end- 
point gasoline, 10 percent kerosine, 15 percent diesel 
fuel and 45 percent 23° API reduced crude. 










Processing of Reduced Crude Bottoms 


In view of the present-day demand for fuel dis- 
tillates, it is assumed that the kerosine and diesel 
fuel can be disposed of profitably and would not be 
available as cracking stock. The cracking operation 1s, 
therefore, limited to the processing of the 45 percent 
reduced crude bottoms. In Cases I, II and III this 
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reduced crude is processed in a typical pressure pipe 
still operation which consists of charging the reduced 
crude hot, either from the crude still or through a 
pre-heater, directly into the gas oil evaporator there- 
by providing clean gas oil heater feed. The reduced 
crude bottoms and cracked tar from the gas oil evap- 
orator are subsequently evaporated under vacuum to 
an asphalt-type bottoms and the evaporator overhead 
charged back to the cracking system to augment the 
heater feed. Sufficient cycle oil is withdrawn from the 
bubble tower side stream stripper to furnish cut- 
back of the asphalt bottoms for meeting maximum 
12° API fuel specifications of average 150 Saybolt 
furol seconds viscosity at 122° F. 

In Case IV, the reduced crude is charged as such to 
the Thermofor catalytic cracking unit where it is 
flashed to a 15 percent bottoms on crude and the 
30-31° API overhead gas oil is superheated for re- 


actor feed. In Fluid Cases V and VI, the 45 percent 
reduced crude is flashed by vacuum distillation to a 
10 percent asphalt bottoms on crude, with the 27-28° 
API gas oil overhead being used as feed stock to the 
reactor. ; 

In all catalytic cracking cases, the catalytic cycle 
oil is cracked thermally to maximize gasoline produc- 
tion. During the winter months, increased house 
heating oil demands might dictate the sale of the 
light 50 percent portion of this cycle oil as distillate 
fuel, but in certain sections of the Mid-Continent 
area sales of house heating oil would be difficult and, 
for the purpose of this comparison, maximum dis- 
tillate yields as house heating oils have been 
neglected. 

The three catalytic cracking cases are set up on a 
60 percent conversion basis supplemented by thermal 
cracking of the cycle oils. A previous study of yields 


CASE V 


5000-Barrel Daily Crude Run for Normal Kerosine and Diesel Yields. 10-Pound RVP Gasoline Yield Based on Thermal 


Reform- 


ing Plus Fluid Catalytic Cracking of Gas Oil With Synthetic Catalyst Supplemented by Thermal Cracking of Catalytic Cycle Stock 










































































Cat. Poly. 
Therma! Reforming Fluid Catalytic Thermal Cracking (85 Percent! Stab. for 
Crude Topping (275-400) 60 Percent Cony. Fluid Cycle Conv. RVP Finished Yields 
B/D Percent B/D Percent B/D Percent B/D Percent B/D B/D B/D Percent 
=(s3 to Cat. Poly. oP rT 8 1.8 65 3.7 5 0.7 
Ee ’ seeteameaeae 6 13 124 7.1 3 0.5 133 25 
Rs ae be 23 5.1 159 9.1 12 1.8 29 12 
NCs.... pakeden Y: ; 17 3.8 35 2.0 10 1.5 62 26 
Total B-B to Cat. Poly. ® 46 10.2 318 18.2 25 3.8 224 63 63 
eR SS eee Pash 1000 20.0 1000 
Reform (Cs—400) . - a er 306 68.0 306 
Fluid (Cs—400 E.P.). . ae 627 35.8 627 
Thermal (Cs—400 E.P.) 212 32.4 212 
Polymer... . ; 185 185 
Total Raw Gaso.. . 2393 
Treated Gago........ nia 2381 47.6 
Naphtha to Reform...... inf 450 9.0 
Kerosine... . : 500 10.0 500 10.0 
Diesel... .. ee 750 15.0 750 15.0 
Total Light Oil Yield gvegaane 3631 72.6 
Cat. Cycle to Thermal... . icdemeate 653 37.3 
Red. Crude to Vac. Still : (2250 45.0) 
Ls 0. to ey ae 1750 35.0 
vac. Btms. to Fuel. . . : . 500 10.0 
Tar to Fuel sabes oad 36 8.0 47 2.7 383 58.7 966 19.3 
Gas (F.O.E.).... 25 05 45 10.0 142 8.1 36 5.6 7 103 358 7.2 
Gain (—), Loss (+) i +25 0.5 9 +2.0 —102 —5.8 —8 —1.2 +51 +58 +45 09 
Tota! ania 5000 100.0 450 100.0 1750 100.0 653 100.0 467 224 5000 100.0 
CASE VI 


5000-Barrel Daily Crude Run for Normal Kerosine and Diese! Yields. 10-Pound RVP Gasoline Yields Based on Thermal Naphtha Reforming 
Plus Fluid Catalytic Cracking of Gas Oil with Natural Catalyst (Filtrol) Supplemented by Thermal Cracking of Catalytic Cycle Stock 




































































Cat. Poly. 
Thermal Reforming Fluid Catalyti Thermal Cracking (85 Percent! Stab. for 
Crude Topping (275-400) 60 Percent Conv. Fluid Cycle Conv. RVP Finished Yields 
B/D Percent B/D Percent B/D Percent B/D Percent B/D B/D B/D Percent 
eS AISSSSUREEN ST OPiS Pay 8 1.8 70 4.0 5 0.7 
| EERE, RE ate ne bie y 1.3 55 3.2 3 0.5 64 39 
Ris, xadaketaads vata Lok eet 23 5.1 95 5.4 13 1.8 20 12 
__. RGRRES re er Ste 17 3.8 25 1.4 10 1.5 52 32 
Total B-B to Cat. Poly... 46 10.2 175 10.0 26 3.8 136 83 83 
8 sg IR er ORF REE 1000 20.0 1000 
Reform (Ce—400 E.P.)...............005- 306 68.0 306 
Field (Co—400 BLP.)... 22... 0. ccccccceeee 787 45.0 787 
| (Cs—400 E.P.).. 227 32.4 227 
| RRR x a ER ee 143 143 
th a ing di isk Sanden xs. 2546 
o\ = RP RSE NS 2533 50.7 
Naphtha to Reform..............-.-.s+++- 450 9.0 
AR 8, oor eaten ein staes 500 10.0 500 10.0 
SDL... seca on ts daihibabeigwanbaed nde 750 15.0 750 15.0 
Total Light Oil Yield................. 3783 15.7 
. Cycle to Thermal...................- 700 40.00 
Red. De RMU MS occ cnceapadsccde (2250 45.0) 
yeu G. 0. to Fluid Dib is Ae lel ag 1780 35.0 
RM 3 a ob ccecte sao scande , 
St agi aR pred 36 8.0 411 58.7 } 97 18.9 
Rc See ee 25 0.5 45 10.0 105 6.0 39 5.6 7 34 255 5.1 
Gain (—), Loas (45). 22 I. +25 +0.5 . +2.0 — —5.0 oer —1.2 +44 +19 +15 03 
RR ma Raine LAND 5000 100.0 450 100.0 1750 100.0 700 100.0 330 136 508 100.0 
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A typical Houdry fixed-bed catalytic cracking unit. In this equipment catalyst in a fixed-bed catalyst case is alternately contacted with oil and with 
air to provide oil conversion and catalyst regeneration, motor-operated valves under automatic control being employed to effect the switches between 
the several reactors. This is a batch process that is in effect continuous through the timed cycle of operation. 


indicated this to be the optimum conversion level for 
maximizing yield of gasoline when polymerizing the 
lighter olefins. Above 60 percent conversion the dis- 
card of the saturated C, fractions to fuel for gasoline 
vapor pressure control is excessive unless alkylation 
is substituted for polymerization in ‘processing these 
light hydrocarbons, If alkylation is employed, the 
catalytic cracking conversion level can be in the order 
of 65-70 percent for maximum yield of gasoline. 

In all cases, except Case III, the gasoline distillates, 
both refotmed and cracked, are stabilized to a C,-400° 
F. stabilizer bottoms, and the C, and C, fractions 


TABLE 1 
Summary of Product Yields on Crude (Percent Yields) 


Case V | Case VI 
Fluid Fluid 
Synthetic | Natural 

atalyst | Catalyst 


16.7 17.7 
30.9 33.0 


47.6 50.7 


10.0 10.0 
15.0 


Case III | Case IV 
Naphtha TCC 
Poly- Natural 


forming | Catalyst 


14.8 16.0 
27.6 29.7 


424 | 487 
10.0 


15.0 


Premium Gasoline 

Regular Gasoline 
Total Gasoline 

Kerosine 

Diese! Fuel 


Total Gasoline and 
Distillates. 
and Gas 


Refinery Loss 
Total Products 


10.0 
15.0 


75.7 
24.0 


67.4 70.7 
31.9 28.4 
0.7 0.9 


100.0 100.0 100.0 


120 =. £330} 


processed in a catalytic polymerization unit at an 
85 percent olefin conversion level. The raw polymer 
is subsequently stabilized for butane rejection to 
meet 10-pound vapor pressure on total gasoline. In 
Case III, Polyforming is substituted for reforming 
and cracked C, and C, fractions are charged as ex- 
traneous gas feed to the Polyform unit. The Poly- 
form operation is carried out om a 100 percent gas 
recycle basis (1:1 ratio of gas recycle to naphtha 
feed). 

The detailed yields for each of these cases have 
been worked out and presented in tabulated form in 


TABLE 2 


Characteristics of Gasoline Components 


Research Method 


Octanes 


Clear 


Motor Method 
Octanes 


Clear 3ec TEL 


St. Run Gaso. (225 E.P.).......... 
St. Run Gaso. (330 E.P.)........... 
Reform Gaso. from 300-400 Naphtha 
Reform Gaso. from 200-400 Naphtha. 
Thermal Gaso. 400 E.P. from Virgin 
Gasoil. . . AS eM = 
Thermal Gaso. 400 E.P. from Cat. 
yele.... 
Polyform Gaso. 400 E.P.. 
Awan (Natural Ca’ 


Fluid, Gaso. (Natural Catal 
Fluid Gaso. (Synthetic Catalyst) 410 
*Polymer Gaso. 400 E.P............ 


—_ 


pn Ff N Sf f BS POm 
No SS Oh tm tinned 


* Octane blending value. 
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TABLE 3 


Composition and Octane Characteristics of Blended Gasolines 
(Barrels) 





— 


CaseI | Case Il 

300-400 | 200-400 | Case III | Case IV | Case V | Case VI 
Naphtha | Naphtha | Naphtha| TCC Fluid Fluid 
Reform- | Reform- | Poly- Natural | Synthetic} Natural 
forming | forming | forming | Catalyst | Catalyst | Catalyst 





Straight-Run low E.P.....| 1,100 550 650 900 | 1,000 | 1,000 
Reform (Cs—400) =e 250 ae ee 374 306 306 
orm 10#—400 E.P..| .... i de 704 Aad ae eanree eed 
Catalytic (Cs—400 
E.P.) = (Ge WOR Mirae eye i codes» ee a6aee 
id Catalytic (Cs— 
s+) ; aaare ee ee ape 627 787 
Thermal (Cs—400 E.P.). 756 755 755 200 212 227 
Catalytic Polymer........ 53 82 dans 108 185 143 
Butane-Butylene........ 72 66 22 53 63 83 





Total Raw Gasoline. .| 2,231 2,065 2,131 2,295 2,393 2,546 


Treated 10# R.V.P. 
Gasoline. . ..| 2,220 2,055 2,120 2,284 2,381 2,533 
Percent Yield on Crude. . . 44.4 41.1 42.4 45.7 47.6 


Octanes : 
Motor Method Clear... . 65.8 71.8 70.8 72.7 73.0 7 
Motor Methed 3cc TEL 80.7 83.0 82.0 84.5 84.5 oy 


7 
3 
4 
6 
90.9 90.6 
7 
3 
4 




















Research Method Clear. 70.0 78.2 77.1 79.3 79.4 
Reasearch Method 3cc 
aly eke 85.0 89.7 88.5 90.9 
Weighted Average Octanes* 
cere to 84.7 R.M.... 2.8 0.85 1.2 0.6 0.6 0. 
Equivalent M.M...... 80.4 73.0 78.0 78.0 78.0 78. 
Sensitivity..... aaeee 43 6.7 6.7 6.7 6.7 6. 





* Based on 35 percent premium of 80 motor—88 research; 65 percent regular of 77 motor- 
83 Research. 


the addenda. A summary of yields is presented in 
Table 1, Octanes and vapor pressure of the individual 
components used in the gasoline blends are given in 
Table 2. Table 3 is a summary showing the compo- 
sition and octane characteristics of the blended gaso- 
lines, 

Since most of the large refiners have either installed 
facilities for making high octane gasoline or have 
definite plans for so doing, the purpose of this paper 
is to review what might be done by the small refiner. 
Therefore, these yield comparisons have been arbi- 
trarily set up on the basis of a 5000-barrel daily 
crude run 

In Case I the minimum reforming of 300-400° F. 
naphtha and the blending of 330° F. end-point 
straight-run gasoline results in a gasoline yield on 
crude of 44.4 percent, or a total light oil recovery of 
69.4 percent. This gasoline requires 2.8 cc’s of lead 
to meet the 84.7 Research average octane selected 
and, with sensitivity of 4.3, results in a Motor method 
octane of 80.4. Thus it is shown that by the use of 
lead, such gasoline can meet the present competition 
in the Mid-Continent area. However, such a gasoline 
would not meet the probably higher future octanes 
of the Coastal and Eastern Seaboard areas because of 
its maximum use of lead. 

In Case II, the 330° F. end-point gasoline is rerun 
to recover an overhead fraction boiling 90 percent at 
200 for blending directly into gasoline, and the re- 
sulting 200-300° F. naphtha is reformed along with 
the heavier naphtha for production of high octane 
gasoline, The gasoline yield in this case drops to 41.4 
percent on crude and the total light oil recovery to 
66.6 percent. This gasoline requires 0.85 cc’s of lead 
to meet the 84.7 Research octane and has a 6.7 sensi- 
tivity. The more intensive reforming results in some 
discard of C,’s to fuel even after polymerization. 

In Case III the light straight-run gasoline is cut to 
a higher endpoint than in Case II, and the thermal 
felorming replaced by Polyforming of a 225-400° F. 
naphtha. The Polyform feed is supplemented by 
charging as extraneous feed all of the C, and G, 
'ractions from the thermal cracking of gas oil, and the 
84s recycle is set up on a 100 percent basis. The gaso- 
line yield on crude when Polyforming is increased 
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from 41.4 percent in Case Il to 42.4 percent in 
Case III and the light oil recovery increased to 67.4 
percent. The 84.7 Research octane is met with 1.2 cc’s 
of lead and the gasoline has a 6.7 sensitivity. 

In Case IV the thermal reforming is limited to a 
265-400° F. naphtha and the thermal cracking of vir- 
gin stock is replaced by Thermofor catalytic crack- 
ing. The Thermofor reactor feed is obtained by 
charging the 45 percent reduced crude to the Thermo- 
for flash tower and flashirig overhead a 30-31° API 
gas-oil. This results in a reduced crude bottoms of 
15 percent on crude. The 40 percent Thermofor cycle 
oil is thermally cracked to maximize the yield of 
gasoline on crude. All of the condensed propylene 
and butylene from reforming, Thermofor and thermal 
cracking is polymerized at 85 percent conversion but, 
because of the relatively high yield of isobutane, a 
considerable amount of butanes is discarded to fuel 
for vapor pressure control. The resulting gasoline 
yield of 45.7 percent on crude meets the. 84.7 Re- 
search octane and 78 Motor method octane with 0.6 
cc’s of lead. If alkylation is substituted for polymer- 
ization, the favorable isobutane-butylene balance 
would result in the production of 140 barrels daily of 
alkylate and the remaining butanes would be con- 
sumed in vapor pressure balancing. This modification 
would increase the net yield of gasoline approxi- 
mately 1 percent on crude. It is, of course, doubtful 
that an alkylation plant of this size would be econom- 
ical for the small refiner. Nevertheless, this is a favor- 
able type of operation in the larger refineries already 
equipped with alkylation plants, particularly in view 
of the present demand for aviation gasoline by the air 
lines and armed services. 

In Case V, the reforming is reduced to a 275-400° 
F. naphtha fraction and the reduced crude is vacuum 
flashed to 10 percent (on crude) asphalt-type bottoms 
with the resultant heavy gas oil charged to a Fluid 
catalytic cracking unit. The yields are based on a 
60 percent conversion level using synthetic catalyst 
and the catalytic cracking is, as in Case IV, supple- 
mented by thermal cracking of the cycle oil for maximum 
gasoline production. The yield of 47.6 percent gasoline 
on crude met the 84.7 Research octane with 0.6 cc’s 
of lead and with a 6.7 sensitivity. Because of the 
high isobutane production resulting from the use of 
synthetic catalyst, approximately 3 percent on crude 
of excess butanes is discarded to fuel. Again, if the 
polymerization unit is replaced by alkylation, 185 
barrels of alkylate are produced and the net increased 
gasoline yield on crude is approximately 2 percent. 

In Case VI, the reforming is again restricted to 
275-400° F. end point naphtha, and the Fluid crack- 
ing operation is also at a 60 percent conversion level, 
using natural catalyst instead of synthetic. The cycle 
oil is thermally cracked for maximum yield of gaso- 
line on crude. In this case the lower butane-butylene 
production, containing a high percentage of olefins, 
resulting from the use of natural catalyst, results in 
a minimum discard of C, to fuel and a high gasoline 
make of 50.7 percent on crude with a total light oil 
yield of 75.7 percent. 


Cost Review 


Although the above yield comparisons indicate a 
rather large increase of gasoline yield and octane by 
resorting to more intensive refining methods, this can 
not be accomplished except at increased cost. In 
Table 4 the average operating costs of thermal crack- 
ing are compared with corresponding costs of the 
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catalytic cracking units operated by Sinclair Refining 
Company, These operating costs are based on units 
which have a charge capacity of approximately 10,000 
barrels per stream day of feed stock, and represent 
the average costs for the past four years adjusted to 
current labor rates and equivalent utility unit costs. 

As noted, the cost of operating a thermal still is 
considerably lower than that of any of the catalytic 
cracking units. These increased costs for catalytic 
cracking are mainly in the operating labor, mainte- 










additional charge being the cost of the catalyst. The 
normal operating costs favor the Houdry process. 
However, the total operating costs, including extra- 
ordinary repairs, are about a stand off with a slightly 
lower cost in favor of the Fluid unit. The extraordi- 
nary repairs on the Thermofor unit include extensive 
repairs to the kiln and conversion of both the reactor 
and kiln to the solid bed design. This item should 
decrease materially since future extensive repairs 
on the kiln are not anticipated. The high extraor- 
dinary costs in the Houdry unit data represent the 
cost of catalyst changes and case repairs which occur 
at two-year intervals. Re-tubing of the catalytic 
cases now contemplated will incorporate the latest 
design which will simplify catalyst changes and there- 
by reduce future maintenance costs. 













Conclusion 





It must be emphasized that the data presented, 
with the exception of Polyforming, are predicated on 
Sinclair-type of operation. They may differ mate- 
rially when charging other types of crudes. The ther- 
mal cracking operations have been conducted to pro- 
duce an approximate 12° API fuel in all cases. If 
sufficient thermal cracking capacity is available, the 
fuel gravity can readily be adjusted to a 10° API 
basis with corresponding increase in gasoline yields, 
but also at an increase in cost. 

The supplementary thermal cracking of the cata- 
lytic cycle oils is based on the assumption that the 
catalytic unit is an addition to the refinery facilities 
and that the thermal equipment previously used for 
cracking the virgin oils will be available. In the 















nance labor and operating supplies items, the largest: 








northern section of the country the sale of catalytic- 
cycle oil in blend with straight-run distillates might 
alter the operation of the catalytic unit in favor of 
somewhat higher conversions to maintain gasoline 
production without the supplementary thermal crack- 
ing of catalytic cycle stock. This in turn would re- 
quire increased coke burning capacity and hence a 
larger catalytic unit. The increased gas make and 
greater discard of C,’s to fuel at the higher conver- 
sion level would require realization of higher value 
for these products either in sales to utility compa- 
nies or to the liquefied gas market in order to obtain 
a favorable return. 

The higher liquid recovery from the Thermofor 
catalytic cracking unit results in a better yield of use- 
ful products on the material charged to the reactor. 
Our present limitation to the use of completely 
vaporized feed to the up-flow reactor prevents flash- 
ing the reduced crude to a low percent bottoms on 
crude and thus restricts the quantity of feed stock 
available for catalytic cracking. However, further 
development of down-flow liquid reactor feed tech- 
nique can readily change the Thermofor yields to a 
more favorable basis. The use of new type catalyst 
such as silica magnesia which minimizes butane- 
butylene production would also reduce the discard 
of C, fractions to fuel and thereby improve gasoline 
yields. 

The Fluid operating costs presented do not include 
feed preparation, which is an integrated part of the 
Thermofor process, and, therefore, additional costs 
for preparing the heavier feed stock to the Fluid 
must be considered. On the other hand, the Fluid 
costs presented include a considerable amount of oper- 
ation on re-treat during the war period which in turn 
results in an average higher steam consumption than 
is normally encountered when processing heavy 
charging stock for motor gasoline. 


Although Houdry unit operating costs have been 
presented for comparison, the lack of any Sinclair 
data on the operation of this unit on heavier oils 
has precluded any comparison of yields. Anticipated 
yields from the Houdry unit would be similar to those 
of the Thermofor unit and would show a high per- 


TABLE 4 
Comparison of Costs of Various Types of Cracking Units Including Gas Recovery and Gasoline Stabilization (Per Average Calendar Day) 
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TYERMAL FLUID THERMOFOR | HOUDRY 
Ck eens Pe a 
| Unit Cost Units | Dollars Units Dollars Units | Dollars | Units Dollars 
Operating Labor (Man Hrs.): 
Direct Supervision 24 6 49 49 | 60 
Direct Laker 118 221 196 367 178 | 330 | 236 | 437 
Indirect Su ion 8 15 12 | | 15 
Indisect Labor | | 40 it eer 63 | a7 68 
- ——| —_—__—— — 
Total. .. | | 293 | 493 | 454 | 580 
Maintenance Labor (Man Hrs.): } } 
Supervision | ‘ 20 | 39 - 32 | 25 
Direct Labor 85 | 150 183 324 162 | = 286 | 103 182 
Total | 1% 363 | gig | 207 
Utilities: | ae 
Steam (M Ibs.) 0.56 440 | = 246 “1,000 560 780 437 | 20 | 
Power (KWH) 0.009 6,320 57 4,410 40 4,480 43 | 5,400 | 49 
Water ( M Gal.) 0.007 | 3,916 27 13,500 94 | 10,820 7 18,400 | 129 
Fuel (Bbis.) 2.52 | 295 744 177 446 312 786 237 | 597 
Total 1,074 1,140 1,342 | 932 
Operating Supplies: 
yst—Fluid (Lbs.) 0.1456 2,400 350 A Sana teat ee | seeee 
Catalyst—TCC (Lbs.) 0.0479 5. 4,000 192 J tne 
Catalyst—Houdry (Lbs.) 0.2234 Few ey 436 7 
Mise. Supplies. . . m1 8 47 7 — 
Total..... s 397 199 | 149 
1 edb Sehcecescddsube ovccbined cbedéeal” eaenee | 063s oh LET iE Bee 104 | 178 
Total Normal Cost 1,602 2,510 2,417 | 2,046 
dae ta, teh wens phasaedtads iste stay cord asdess: EF cobepna (ke ieschia, Ecascese Bilt ® aeons 
a aR 
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cent liquid recovery on charge with a corresponding 
high yield of isobutane. Unless alkylation were used 
for processing the light fractions, the discard of iso- 
butane to fuel would be excessive. 

Sufficient details of costs and yields have been in- 
cluded to permit a refiner to substitute other values 
and thus derive an operation best fitted for the case 
ynder consideration. 

It has been shown that so-called normal reforming 
of 300-400° F. naphtha with good thermal operation 
on the heavier crude fractions results in a fair yield 
of gasoline on crude and the lowest operating costs. 
As long as the Mid-Continent area is in short supply, 
gasolines of lower octane standard may be acceptable. 
If competition, due to installation of catalytic crack- 
ing and allied processes, demands higher octane 
standards in this area, a refiner can resort to rerun of 
the straight-run gasoline to produce a low end-point, 
high-octane product and, by reforming or preferably 


‘ 


Polyforming the total 200-400° F. naphtha, meet the 
competitive higher octane standards at some sacri- 
fice in yield. However, the improved gasoline yields 
and high octanes resulting from installation of cata- 
lytic cracking processes are real and represent a con- 
servation of petroleum resources at a sacrifice of 
heavy fuel production. The practicability of installa- 
tion of catalytic cracking in the small refinery ap- 
pears to depend largely on the construction cost of a 
small unit. Therefore, a simplified and hence cheaper 
unit, even at a sacrifice in the flexibility now built into 
the larger catalytic units, seems to be the proper 
approach for the design engineer. 


REFERENCES 
2Polyform yield and octanes supplied by courtesy of Gulf Oil Cor- 
poration. 
NOTE 


This paper was presented to a group session on high-octane fuels 
at the 13th mid-year meeting of the American Petroleum Institute’s 
Division of Refining, Philadelphia, May, 1948. 


A small TCC moving-bed catalytic cracking unit which employs bucket elevators for circulating catalyst 
between reactor and regenerator to achieve a truly continuous operation. 
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Petrolia Laboratory, L. Sonneborn Sons, Inc., New York, N. Y. 








AY METHOD for the determination of the ductility of petrolatum and similar 
semi-solid substances has been developed. It consists in extruding a column of 
petrolatum, permitting the column to extend under its own weight until it breaks 
and measuring the length of the residual cone. The method can be used for the 
distinction between natural and artificial petrolatum. 











“p 

ETROLATUM,” according to the U. S. Phar- 
macopoeia, is the term applied to a semi-solid, 
unctuous mass of purified, paraffinic hydrocarbons 
varying in color from amber to white. In addition 
to the rather vague properties specified by the 
Pharmacopoeia, trade practice requires that petro- 
latum readily draw out into threads* and spread 
into thin layers or, in other words, have ductility. 
It is this property which distinguishes “natural” 
petrolatum obtained by chilling and centrifuging 
residual lubricating oil stocks from “artificial” petro- 
latums produced by blending paraffin wax and min- 
eral oil. 

Despite its importance, the ductility of petrolatum 
is today measured figuratively and literally by rule 
of thumb. The only test which is widely used con- 
sists of placing a small amount of the material be- 
tween the thumb and the forefinger, and observing 
the length of the fiber obtained when the two fingers 
are rapidly drawn apart. It is evident that such a 
qualitative test cannot be used for manufacturing 
or purchasing specifications. 

A reproducible method of measuring ductility of 
petrolatum quantitatively is badly needed. The 
methods used for measuring the ductility of metals 
or asphalt, which might be thought to be applicable, 
cannot be used with any success. Procedures used 
for these materials require that the sample be firmly 
held at two ends and pulled into a filament. The 
nature of petrolatum excludes the possibility of at- 
taching it in this way and thus its ductility cannot 
be measured by any of the conventional procedures. 

The purpose of this paper is to describe an empi- 
rical method for the measurement of the ductility 
of petrolatum and similar semi-solid materials. 


General Description and Apparatus 


The method which has been developed consists 
of extruding a slender cylindrical column of petro- 
latum through an orifice, allowing the column to 
break under its own weight, and measuring the 
length in millimeters of the thread-tipped cone which 
remains attached to the apparatus. The length of 
this cone is proportional to the total elongation un- 
dergone by the column before breaking; its length 
measured in millimeters is reported as the ductility. 

The apparatus used is illustrated in Figures 1 and 
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3. A cylindrical brass tube, A, of 1-inch i.d., is 
threaded internally to take a plug, B, and an extrusion 
screw, D, having 14 threads per inch. The orifice 
plug, B, is equipped with a 200-mesh, monel metal, 
homogenizing screen, C, soldered to a ring and fitted 
in the plug, B. The orifice of this plug has a diameter 
of % inch. The extrusion screw, D, has a small hole 
bored down its center which serves as an air-vent. 
This hole can be plugged by the Allen screw desig- 
nated by E. In order to turn the extrusion screw and 
allow it to be free to descend into the body of the ap- 
paratus, a slotted, hollow cylinder, G, is mounted 
concentrically with A in such a way that the pin F 
is engaged in the slot. This hollow cylinder is turned 
by a %-hp. electric motor through a series of gears, 
H, at a speed of 12 rpm. The driving mechanism can 
be engaged by means of a clutch, /, actuated by a hand 
lever, J. The operation of the apparatus is as follows: 
Engaging the clutch, /, causes the driving mechanism to 
rotate the hollow, slotted cylinder, G. The pin, F, trans- 
mits the rotation of the cylinder to the extrusion screw, 
D, which descends in the tube, 4, and thereby extrudes 
petrolatum contained in A through the homogenizing 
screen, C, and through the orifice-plug, B. The extruded 
petrolatum appears in the form of a 3%-inch diameter 
cylinder, the length of which is indicated by a pointer, K, 
which slides on a graduated rod, L, mounted on the base 
of the apparatus support. A millimeter scale is mounted 
behind the plug B in such a way that the length of the 
residual cone can be measured. 


Procedure 


The assembled tubular body of the apparatus with 
the orifice-plug and the homogenizing screen in place 
is closed by inserting a stopper in the orifice. The 
petrolatum sample to be tested is heated to 16.5° C. 
(30° F.) above its melting point and poured into the 
tube, which has been preheated to that temperature 
in an air bath. In order to avoid the formation of 4 
long. air-hole caused by the contraction of the petro 
latum which may affect the determination of the 
ductility, a special precaution must be taken. This 
consists of screwing a brass cup, about 1 inch high 
and 1% inches in diameter (Figure 1B) into tube 
into which the petrolatum is poured until both the 
tube and the cup are full. This cup is removed after 
the sample solidifies. 
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FIGURE 1 


The temperature of the sample shall be brought to 
%°+ 0.5° C. (77° + 1° F.) before the test. This is 
accomplished by placing the tube in a constant tem- 
perature (25° C.) air bath for a minimum of 2 hours 
after the sample has solidified at room temperature. 
The extrusion screw, with its center bore open, is 
inserted into the tube and is turned until all air above 
the petrolatum sample has escaped through the vent. 
At this point, the vent is closed by the Allen screw. In 
order to avoid a change of temperature of the sample, 
the operations necessary after the tube is removed 
from the air bath should be performed as rapidly as 
Possible with a minimum of handling. Provided the 
foom temperature is within 3° F. of the sample tem- 
perature, the test can be performed without special 
Precautions. If the temperature difference is greater, 
4 constant temperature cabinet should be provided. 
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FIGURE 3 


The tube containing the sample is then clamped 
into position with the pin, F, engaged in the slot of the 
hollow cylinder. The pointer is set to indicate the 
point to which the column should be extruded. This 
length should be so chosen that the time between the 
end of the extrusion and the breaking of the column 
is from 1 to 2 minutes. (The first setting of the 
pointer is made arbitrarily. It is then corrected to 
achieve the desired result.) After the pointer has been 
set, the motor is started and the clutch is engaged 
until a column of the desired length has been ex- 
truded. Then the interval which elapses before the 
column breaks is timed and the total length of the 
cone and thread remaining is measured. 

The volume of the tube is sufficient for about 10 
extrusions of which at least 8 should be within 10 
percent of the mode and their average is used in the 
computation. This average is reported as the ductility. 


Experimental Work 
Reproducibility 
After the procedure had been worked out, an in- 
vestigation was made to determine the reproduci- 
bility of the test results. Reproducibility was found 
to be satisfactory as is illustrated in Table 1 which 
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FIGURE 2 


Details of clamping a weight to lower end 
of column when test, designed primarily for 
commercial petrolatum, is extended to some 
other semi-solid which cannot be tested in 
the conventional manner. (See last two paro- 
' graphs of article on the following page.) 




































































Elongation Time 


The elongation time was also 
investigated. It was learned that 
this factor has a noticeable effect 
on the results obtained. Limiting 
it to from 1 to 2 minutes was done 
on the basis of this work. It was 
found that its effect was only 
significant outside of these limits. 
This is illustrated in Table 2, where it is seen that for 
short elongation times the cone length is unduly 
great while for comparatively long ones the cone 

wamis 3 tends to become shorter. It is worthwhile noting that 

i, a a CUanny Tue increasing the time above the specified maximum 

sr CONE LENGTH, MM does not affect the results nearly so much as decreas- 
ing it below the minimum. 
























































summarizes results obtained on three typical runs of 
a single petrolatum sample. 
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20 TABLE 2 

: Effect of Elongation Time on Length of Residual Cone 
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In addition to the runs used to establish the repro- 
ducibility of the method, runs were also made to learn 
the influence of various factors on the test results. It 
was found that unless the homogenizing screen is 
used, results are inclined to be erratic. They also 
become erratic if the rate of extrusion is not kept 
constant. Therefore, the use of a mechanical drive is 
considered necessary. 











(Article is concluded on next page.) 
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Method of Cooling 


In the determination of petrolatum consistency, 
the rate and manner in which the sample is cooled 
affects the results obtained. It was of interest, there- 
fore, to see if a similar effect could be observed in the 
determination of ductility. With this in mind, various 
cooling procedures were tried on a single sample of 
petrolatum. The results, presented in Table 3, show 
that the method of cooling does have some influence 
on the test results. 











TABLE 3 
Effect of Cooling Procedure on Test Results 
Cooling Procedure Ducility 
sc 0 pews ePabhGhbbiue cuccab penne tens sega e eae 19 
Tee eee ccunadadvecncs s<aotnade eect ae 20 














a: The tube was filled with molten petrolatum, cooled in ice for % 

hour and then kept at 25° C. (77° F.) for 1 hour. 

b: The tube was filled with molten petrolatum, cooled in a 26° C. 

(77° F.) air bath for 2 hours. 

ce: The tube was filled with molten petrolatum and then placed in an 

air bath, kept at 25° C. (77° F.) for 48 hours. 

Procedure b was selected for use in the actual ductility test pro- 
cedure. It was found that the same results were obtained using it 
regardiess of how the final temperature of 25° C. was attained. Either 
an air or a water bath may be used. 


Temperature 


A limited number of experiments were performed 
to study the effect of temperature on petrolatum duc- 
tility. The results which are given in Table 4 indicate 
that a deviation of + 1° from 25° C. does not mate- 
tially affect the test results. Below this range, the 
ductility increases; above it, the ductility decreases. 

















TABLE 4 
TEMPERATURE 
°C. °F. Ductility 
23.9 UP )~ Bean cemksdgaedei thoes «os <eaea bree 22 
24.4 Se) Milccevd bugin Wate ined 3% ON GS sau Xs Meee b's 20 
25.0 a OP ee mee or a aren one 20 
26.7 ee Se ey ee ere yo eee 19 
29.4 me ‘Bist angi ceeeiedvGhecved <n meteee bes 15 
37.8 Rr.  Mteetas wen nnd an wnae dew sas ¥ eye ek eas 12 








The temperature to which the petrolatum is heated 
prior to pouring it into the tube was found to be with- 
out effect on the test as long as the petrolatum was 
heated to at least 5° C. but not higher than 50° C. 
above its ASTM melting point. To insure complete 
lreedom from entrained air, the temperature of 15° C. 
above the melting point was specified. 


Ductility of Various Grades of Petrolatum 


Using the proposed method, the ductility of various 
grades of petrolatum was determined. The. results 
together with other data on the petrolatum samples 
tested are shown in Table 5. 

















. Ductility of Petrolatum 
Viscosi ASTM 

ASTM | at 210 oF Melting Point 

Censis- Saybolt D127-30 Levibend Celer 

-_, Universal 

Sample! Ductility | D217-44T Sec. < °F Cell in. | Yellew Red 

A 23 193 70 51.7 125 0.5 35 a 
B 22 194 68 52.8 127 05 35 1.5 
Cc 21 193 62 $1.7 125 05 35 1 
D 20 198 63 51.7 125 2.0 | 35 1 
E 18 198 69 52.2 126 2.0 10 3: 
F 18 200 60 52.8 127 3.0 1,25 
G 17 223 54 51.1 124 2.0 2.0 
H* 11 170 37 41.1 106 2.0 0.5 
I* 0 234 37 45.6 114 2.0 0.5 
Rg 0 165 38 41.7 107 2.0 0.75 





























* “Artificial” petrolatum, consisting of a blend of paraffin wax and oil. 


The data of Table 5 seem to indicate that there is 
a rough correlation between the ductility and the 
ASTM consistency as well as the viscosity of natural 
petrolatum. As the consistency decreases, the duc- 
tility appears to increase. There also seems to be a 
correlation between ductility and viscosity. The ex- 
tent and significance of these phenomena, however, 
are beyond the purely practical objective of the work 
described here. From this point of view, the most im- 
portant disclosure of Table 5 is that there is a marked 
quantitative distinction based on ductility between 
natural and arificial petrolatum. Thus the two types 
may be easily distinguished by means of a simple 
test and intermediate grades can be readily rated 
according to this important property. This develop- 
ment should prove helpful to those engaged in the 
production or utilization of petrolatum. 

This test which has been devised primarily for 
commercial petrolatum can be extended to other 
semi-solid products which cannot be tested in the 
conventional manner. In the case of some such ma- 
terial the column required for the specified breaking 
time may be inconveniently long (over 8 inches) and 
the ductility test can be performed by clamping a 
weight to the lower end of the column. This weight 
which corresponds to'a column length of 8 inches 
(approximately 10 g.) consists of a split aluminym 
cylinder (Figure 2A). 

The procedure for using the weight is as follows: 
The platform shown in Figure 2C is attached to the 
extrusion apparatus 4 inches below the orifice, the 
aluminum weight is placed on the platform, a 4-inch 
column (approximately 5 g.) of sample is extruded 
and the weight is clamped to it. The platform is 
opened by a trigger release and the column is per- 
mitted to elongate. If the column does not break in 
2 minutes the platform is lowered to 8 inches and the 
test repeated. Additional 10-g. weights (Figure 2B) 
can be attached to the aluminum weight if a column 
length of 8 inches is not sufficient. 


REFERENCE 


1 Gurwitsch, L., and Moore, H., The Scientific Principles of Petro- 
leum Technology, new ed., p. 552, New York, D. Van Nostrand Co., 
1932. 









ver Busy Researchers 


A: ITS Richmond, Calif., laboratories opened in March (Petro- 
leum Refiner for April, page 180), California Research Corporation is 
searching for new and improved products from petroleum and better 
ways of making them. Discovery of new ideas, improvement of existing 
ideas and technical assistance to refineries, oil field operations, 
marketing and customers form the basic aims of the program. Scenes 


from the laboratories are shown on this page: 

Upper right—First stage in the analysis of a petroleum product in 
the mass spectrometer is the introduction of the sample. Middle right 
—Pilot plants such as this Houdry catalytic cracking unit can supply 
the data required for designing a multi-million dollar manufacturing 
system. Lower right—These four columns are precision distillation 
equipment used in the development of new and improved chemical 

products from petroleum. 

Upper left — Distillation 
equipment like these glass 
columns is used in first 
stages of process design. 
Lower left — Full-scale en- 
gines are used in a sound- 
proof room to test fuels and 
lubricants developed in the 
laboratories. 
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GEORGE P. TROTTER and CARROLL D. HOLT 
Gulf Oil Corporation, Port Arthur, Texas 


Bur need for a two-way flow meter became. ap- 
parent in the Gulf’s plant at Port Arthur when a 
study of steam distribution was made. Frequently 
the steam to a process unit reverses its direction of 
flow, and to provide a record of steam consumption 
and production, it was a standard practice to install 
two meters or to have a piping manifold which was 
used to reverse the orifice taps in respect to the 
meter. The latter installation was not satisfactory 

| because considerable time could elapse between the 
reversal of flow and the reversal of pipe taps by means 
of the manifold, and as a result of the time lag, steam 
flow data was often incorrect. 

Prime advantage of the two-way flow meter is the 
‘correct recording of flow quantities. Other advantages 
| are the saving in manifold piping and valve costs, the 

use of one meter instead of two, the simplification of 
flow meter chart computations, and the removal of 
; this responsibility from the unit operators who are 
' thus able to devote greater attention to more im- 
portant problems. 

A cross-section of a standard meter with a 100-inch 
| fange tube and corresponding U-tube connection is 
) Shown together with the modified meter in Appendix 
A. In the modified meter a 200-inch range tube is 
"Substituted while the U-tube of the 100-inch meter is 

Wetained. This arrangement is provided so that the 
meter float can be set to zero deflection with the re- 
Wording pen at mid-scale and with 100 inches of range 
tube capacity available for measuring the orifice dif- 
Herential resulting from flow in either direction. Com- 
= of a standard meter with test meter during 
How reversal is shown in Appendix B. 
: 
. Linkage Arm Shortened 
_ In the particular meter design employed for these 
ae one it was necessary to shorten the linkage 
E between the float and the chart pointer mecha- 
vtism because of the increased float travel. The link- 
age, when the meter was properly air columned, 
Struck the body side wall and free motion of the float 
Was interrupted. By shortening the linkage arm, the 
t was moved off-center and it was necessary to 
alter the dimensions of the float to prevent it from 
ae the chamber side wall as shown in Appen- 
ix 
Normal charts cannot be used on the modified me- 
ft as zero is located at mid-scale. A logarithmic 


ine, 19484 Gulf Publishing Company Publication 


¥ 


elering of 


M. ODIFICATIONS in a standard flow meter 
which provide automatic recording of the flow 
of fluids in either direction through standard 
thin-plate meter orifices have been developed by 
the Gulf Oil Corporation‘s refinery at Port Arthur, 
Texas. 


chart with a range of —10 to 0 to +10 is required. 
Charts of this type intended for another manufac- 
turer’s meter were used and it was found that the 
radial lines for time indication were not exactly fol- 
lowed by the recording pen, but the time discrepancy 
was slight, and of course had no effect on flow quan- 
tity accuracy. Charts printed by the manufacturer of 
the meter converted are recommended to insure pro- 
per radial motion of the pointer, 

A schematic diagram of the test installation is 
shown in Appendix C. Water flow was used for the 
purpose of the experiment. It can be seen from the flow 
diagram that the direction of the water flow through 
the orifice can be changed by means of the valves 
A, B, C, D, and E. Flow to the right occurs when 
valves A, B, and E are open with C and D closed. 
Flow to the left occurs when valves A, D, and C are 
open and B and E closed. To reverse the flow, the 
piping manifold was used to reverse the taps in re- 
spect to the meter to make it record correctly. 


Calibration of Meter 


After conversion of the meter assembly, the fol- 
lowing steps in calibrating are recommended: 

1) Place a chart with a range of —10 to 0 to +10 
on the meter face. 

2) Drain all the mercury from the U-tube and set 
the chart pointer 4 inch below the —10 division. 

3) Adjust length of the pen arm until the pointer 
follows the radial time lines throughout the range of 
the chart. 

4) Remove cover flange from the low pressure 
chamber and add mercury until the float rises to zero 
position. 

5) Connect the air column hose to the high pres- 
sure chamber and adjust the float linkage until the 
meter calibrates properly from 0 to plus 10 divisions. 

6) Replace cover flange on the low pressure cham- 
ber and connect air hose. 

7) Remove flange from the top of the high pres- 
sure chamber and check calibration from 0 to —10 
divisions, If the float linkage is adjusted correctly, 
the calibration will check. Replace the flange on high 
pressure chamber. 

This modification has proven to be practical and 
of sufficient accuracy for usual refinery applications, 
and has been adopted as a standard installation for 
lines where flow reversal is experienced. 
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Appendix A 





LEFT—Cross-section of Standard Wescott meter with 100-inch U-Tube 
ond 100-inch high-pressure chamber with float at zero position. 
RIGHT—Cross-section of Standard Wescott meter with 100-inch U- ssure 
Tube and 200-inch high-pressure chamber with float at zero position. 
. ° Sa8 . P Flow reversal. Standard meter 
These cross-sectional views show the additional height of the 200-inch discharges mercury completely 
‘ S at out of manometer body and into 
high-pressure chamber which provides for additional length of mercury low pressure line. Float stops 
: . : ° ge at bottom of body and chart 
travel in high-pressure chamber when high-pressure side or orifice tap ts reading is meaningless. Test 
connected to low-pressure chamber. cup Genk ont ds tee 
The views also show additional quantity of mercury required to position ee Se, Seaee aes 


readings result. 
float at center of low-pressure chamber when meter is at zero position. 














Appendix B 





SCHEMATIC DIAGRAM OF TEST INSTALLATION 
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REFINER AUTHORS ... . . and OTHER PERSONALITIES 








J. BENNETT HILL 


WALTER C. HUFFMAN 





Gasoline Volatility Discussion | 





Dr J. Bennett Hill, manager of the 
development division of the manufac- 
turing department, Sun Oil Company, is 
co-author with Walter C. Huffman of 
the paper presented at the API Division 
of Refining meeting in Philadelphia in 
May, “The Factor of Gasoline Tail-End 
Volatility” (see page 94, this issue). A 
native of the Quaker City, Dr. Hill at- 
tended the University of Pennsylvania, 
where he received his B.S. in chemistry 
in 1913, Ph. D. in 1916, and a B.S. in 
chemical engineering in 1937. 

Before entering the University of 
Pennsylvania, he received a year of pri- 
vate instruction in Zurich, Switzerland, 
and later attended Haverford College. 
For his doctorate degree, he wrote his 
thesis on tungsten. 

After his university work in 1916, Dr. 
Hill went to work for the Barrett Com- 
pany in Frankfort, Philadelphia, later 
becoming laboratory manager. An am- 
bitious and hard-working young chem- 
st, he was doing part time research for 
the National -Association of Dyers and 
Cleaners in 1923, when he developed the 
non-volatile petroleum solvent for dry- 
Cleaning to replace gasoline. This sol- 
vent has since come into general use 
lor that purpose. 

Dr. Hill left the Barrett Company in 
: » become chief research chemist 
lor The Atlantic Refining Company, 
where he remained until 1934, when he 
joined Sun Oil Company. He is the au- 
ner of numerous scientific articles re- 
er to coal tar and petroleum, and 
olds a number of patents in these fields. 
Ch € is a member of the American 
tive Fees octets Society of Automo- 
adh ngineers, American Society for 
esting Materials, American Petroleum 
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Institute, Institute of Petroleum (British) 
and Franklin Institute of Philadelphia. 

Walter C. Huffman, co-author with 
Dr. Hill, is chief of the Technical Serv- 
ice section of the development labora- 
tory of Sun Oil Company at Marcus 
Hook, Pa. 

Huffman was born in Indianapolis, 
and was graduated by Purdue Univer- 
sity in 1935 with a bachelor of science 
in chemical engineering. Then Lago Oil 
and Transport Company, Ltd., shipped 
him down to its refinery at Aruba, N. 
W. I. to work on problems connected 
with the operation of a number of re- 
fining processes from 1935 to 1942. 

Returning to the U. S. after seven 
years of service at Aruba, Huffman was 
employed as a development engineer 
by Sun Oil Company, subsequently at- 
taining his present position. 

From 1943 to the end of the war, he 
was a member of the AGAC Alkylation 
Subcommittee. 

L. L. Davis, who contributed the 
paper, “Front-End Volatility as it Af- 
fects Processing of High-Octane Num- 
ber Fuels” (see page 98) at the May 
meeting of the API Division of Refin- 
ing in Philadelphia, is manager of man- 
ufacturing for Continental Oil Company 
at Ponca City, Okla. 

He received his M. S. in chemical en- 
gineering at the age of 23 in 1917 from 
the University of Washington. 

After working for various oil com- 
panies, Davis joined Continenial in 1927 
as a technical assistant in the refinery. 
He has been superintendent of the 
Ponca City refinery and supervisor of 
the process division before achieving 
his present position. 





L. L. DAVIS 


Oil Man Takes Time 
To Compose Sonnets 


I A. ANSON, contributor of “Engi- 
neering As a’ Profession,” an article of 
value to engineers, more especially re- 
cent graduate engineers, which begins on 
page 101 in this issue, is vice president 
in charge of refineries for Bell Oil and 
Gas Company, Tulsa. He has been active 
in this position since 1928 in the design 
and operation of refineries at Grandfield 
and Ardmore, Okla. 





J. ARTHUR ANSON 












REFINER AUTHORS . . . and OTHER PERSONALITIES 





tion of new facilities—cracking units, 
poly units, lpg units, etc. 

Back in 1914, Anson received his Mas- 
ter of Arts in philosophy and science 
from Columbia University; two years 
later in 1916, Johns Hopkins University 
presented him with Doctor Juris in Po- 
litical Science. More recently, 1942-1945, 
he studied petroleum engineering in an 
extension course offered by Tulsa Uni- 
versity. 

His professional career began in 1921, 
at the age of 34, as president of Altitude 
Petroleum Company, which he headed 
until 1934. Amazingly enough, he was 
assistant secretary from 1919 to 1921 
of Midco Petroleum Company and a 
Ist Lieutenant in the U. S. Army, 1917- 
1919, in addition to this presidency. An- 
son has written several articles for tech- 
nical publications and has one patent on 
a hydrocarbon process, which was sold 
to Standard Oil Company (Indiana). 

Anson is a popular Tulsan. He was 
appointed recently as a member of the 
board of directors of the Tulsa Civic 
Symphony society. The new members 
were selected because they were “gen- 
eral representatives of all civic interests 
and groups.” He is deeply interested in 
literature and political science in addi- 
tion to his concern with civic matters, 
and is a member of a group of about 
15 men who meet monthly to read the 
classics in translations — including 
Homer, Dante, Shakespeare, etc. Also, 
he has written a number of sonnets 


Van Winkle Author 
Of Current Series 


M VAN WINKLE, author of the 
series, “Thermal Properties of Petro- 
leum Oils,” which will be published in 
three parts, beginning in this issue of 
THe REFINER on page 81, is associate 
professor of chemical engineering, Uni- 
versity of Texas, Austin. He is author 
of the book, “Aviation Gasoline Manu- 
facture.” 

Van Winkle reports that the com- 
parison of sunshine and ,cool breezes 
with ice and: snow exerted no small 
influence on his decision to come to 
Texas. He had been assistant professor 
of chemical engineering at the Univer- 
sity of Michigan. 

Purdue University awarded him a de- 
gree in 1933, after which he joined the 
technical staff of Cities Service Oil 
Company at Okmulgee, Oklahoma, 
where he stuck until 1939. During the 
years following, he acted as consultant 
to various petroleum companies and was 
with Standard Oil Company (Indiana) 
until 1941, when he became assistant 
professor of chemical engineering at 
Pennsylvania State College as supervisor 
of extension work in petroleum and 
natural gas. He assumed his present 
post at the University of Texas nearly 
a year ago. 

Van Winkle received his master of 
science degree from the University of 
Michigan~in 1945. He was director of 
a U. S. Army ordnance project in the 
engineering experiment station during 
the war. 
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GEORGE P. TROTTER, JR. 


Texans Collaborate 
On Metering Article 


A GRADUATE of Texas A. & M. 
College in 1941 with a B.S. degree in 
mechanical engineering, George P. 
Trotter, Jr., co-author of “Two-Way 
Flow Metering of Refinery Steam Lines” 
(see page 129) became associated with 
Gulf Oil Corporation’s Port Arthur re- 
finery. In 1942 he entered the army as 
anti-aircraft brigade signal officer in 
charge of radar maintenance and repair, 
fire control and communications. Trotter 
spent 21 months overseas, serving in 
Luxemburg, Belgium, and Germany. 

He returned to Gulf in 1946, having 
been discharged from the army with 
the rank of lieutenant colonel. Since his 
return he has been engaged as utility 
rates control engineer, and at present is 
specializing in marine repairs. 

Trotter, a lean, lanky, and likeable 
lad, found Port Arthur offered many 
possibilities for furthering his engineer- 
ing career, and more important, that a 
certain young lady harpist of that city 
was in complete harmony with matri- 
monial calculations of his design. Oddly 
enough, he developed quite an ear for 
music, harp music particularly, so they 
married in 1942. 

While waiting for his ships to come 
in, (always for repairs) the Trotters en- 
joy golfing, bowling, aquaplaning, and 
fishing. 

Carroll D. Holt, co-author with Trot- 
ter, was graduated from Port Arthur 
and Lamar Colleges. His college train- 
ing included studies in advanced instru- 
ment measurement and control. He be- 
came interested in radio and spent sev- 
eral years as a radio operator at sea. 
Deciding that this particular field was 
limited and desirous of returning to his 
native Texas it was natural that he 
should locate in his home town of Port 


CARROLL D. HOLT 


Arthur, a major Gulf Coast refining and 
petrochemical center. Holt has been em 
ployed by Gulf Oil Corporation for the™ 
past 15 years in the instrument depart 
ment. 


Holt occasionally likes to try his wal 
maa 


fishing and hunting but for the me 
part spends his spare moments working® 
in his home lab and workshop. 


Kimball and Scott 
Authors of Article 


sy B. KIMBALL, co-author with) 
J. A. Scott of the paper “Refinery Tools 
for Producing High-Octane Gasoline” 
(see page 116) for the May meeting oF] 
the Division of Refining of the API at 
Philadelphia, is assistant to the vite 
president for manufacturing of Sinclair 
Refining Company, New York. 
During the war, Kimball was active 
in the production of aviation gasoline, 
particularly by catalytic cracking, and 
served on several wartime committees. 
His early training in refinery opef@ 
tions and process engineering has made 
him especially well fitted to analyze the 
economic value of the various processes | 
available for producing high octane ga 
oline. b 
Kimball is about to celebrate his 25th 
year in the petroleum industry. Gradt 
ating from the University of Califormia 
in 1923 with a B.S. in chemical enge 
neering, he turned to the petroleum mF 
dustry for his life’s work. After varied 
experience in plant training practiet 
with Shell Oil Company, Inc., he jom 
Sinclair in 1930 in the research and de 
velopment department at East Chicage 
Ind., where he took charge of the crack- 
ing division and of the process engineer 
ing and development of light-oil prot 
esses. 
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Refinery and Other Plant Construction 


which are missing in the current tabulation and 3) 


Companies whose projects are not listed or readers 
who know of unlisted projects are urged to: 1) send 
in data on units not shown herein; 2) furnish details 


report from time to time on progress of such work. 
Such cooperation will be very much appreciated. 

























































































| 
Daily Estimated Probable f . 
COMPANY Plant Site Project Capacity ost Status Completion Licensor Engineering Contractor 
EAST | 
<- Standard Oil lipte, New Vac. pipe still | 49,000 bbls. Under Constr. Ist half, 1949 8.0.D. & Braun | Braun 
0. ersey 
Easo Standard Oil Linden, New Cat. Crack, | 41,000 bbls Under Constr. Ist half, 1949 | §.0.D., Braun Braun 
Co. . Jersey Light Ends | 
Gulf Oil Corp Philadelphia, Pa.| Naphtha, 16,000 bbls Ry Bp Reese Gulf-Phillips | Lummus Lummus 
Polyform | _(cire.) | 
Gulf Oi! Corp Philadelphia, Pa.) Vacuum Unit | 12,000 bbls : Under Constr. os | Lummus Lummus 
Kendall Ref. Co Bradford, Pa. De-ethanising | 50 bbls. | $15,000 Material on Sept., 1948 
ower er 
The Pennzoil Co... .| Rouseville, Pa. Boiler House | Contracted Late 1948 Dravo Corp. v1 Tron Wks 
. | | an ravo 
Gogsny: v Yeouun Oil | Paulsboro, N.J. Gm, Lube | | res of $45 Under Constr. Jan. 1, 1949 Texaco, | Badger Badger 
nt } million | | | 
L. 4 Sons, | Petrolia, Pa. Enlarge Acid ..| $400,000 | Approved | 1948-49 Chemical Morris Knowles 
Ine. Plant, Anti- | | Constr. Co. & Co. 
Pollution = | 
Sun Oil Co Marcus Hook, | Lube, Wax, a S seaw Shaders ha 
Pa. Anti-pollution | 
Project | } | 7 
The Texas Co...... Eagle Pt.. New | Vac. still, Cat. | 40,000 bbis Contract let tS pee eee Kellogg, Texaco | Kellogg, Foster- 
Jersey Crackin Wheeler 
*U.8.Dept. of Inte- | Bruceton, Pa. Figcher-Tropech | 5 bbis. [err | Contracted Blaw-Knox Co. | Blaw-Knox Co 
rior | Pilot Plant | | 
(Coal-to-gaso- | | 
| line synthesis) 
MI D- | | | 
ng sag 
Aetna Oil Co.. Louisville, Ky. | Gasoline Recov- | 800 mef $75,000 | Planned 1949 | Staff Staff 
ery Unit | | s . : 
Bareco Oil Co...... Wichita, Kans. _— desul. Re- | 4,000 bbls. $500,000 Under Constr. | June, "48 | Phillips Koch Eng Koch Eng 
] | | 
Bay Petroleum Co..| McPherson, Kas. Tharmal Re- $145,000 | Contracted Ref. Eng 
former Unit 
Berry Asphalt Co...| Stephens, Ark. | Expand Asphalt | 2,000 bbls. Under Constr. Aug., 1948 Staff Staff 
ant j 
Berry Asphalt Co...; Waterloo, Ark. | Lub Unit, Ex- La ~ -B seseseci | Under Constr. Aug., "48 Process Eng. Process Eng. 
es Asphalt 
_ acilities a | 
Cities Service Oil Chicago Compeanting & | 1,500 bbis $2.5 million Design Early "49 Sumner-Sollitt 
Frease Plan | 
Cities Service Oil E. Chicago, Ill. | Modernize Plant} ......... $18 million Under Constr. Late "48 Kellogg Kellogg Kellogg 
Co. (Deleware) ; 
iti ice Oil E. Chicago, Ill. | Laboratory | .............. $300,000 Under Constr. July, 48 Staff Sumner-Sollitt 
Co. (Deleware) ; e : 
Co-oper- | Coffeyville, MEK Dewaxing| 2,500 bbis $1.5 million Contracted 1949 Texaco Process Eng. Process Eng. 
ative Association | Kansas ' 
Fen-Ter Refg. Co...| Wynnewood, Enlarge Asphalt Under Constr. July, 1948 Ref. Eng. Ref. Eng 
Cee. Fest 8,000 bbl $250,000 | : 
Fen-Ter Ref. Co... | Wynnewood, Asphalt S . - ’ Under Constr. | July, 1948 Ref. Eng. Ref. Eng. 
Okla. cialties Plant 
Gulf Refg. Co...... Toledo, O. Top & Vac. Unit| 32,000 bbls. | ...... Under Constr. Oct., 1948 | | Badger Badger 
Gulf Refg. Co... ...| Toledo, 0. Fluid Cat. Crk. | 15,500 bbls. ....++| Under Constr. | May, 1949 ' Kellogg 
Gulf Refg. Co.. Toledo, O Polyform Unit | 5,000 bbis. Under Constr. May, 1949 U.O.P. Kellogg 
Gulf Refg. Co......| Cincinnati Fluid Unit 15,500 bbis. oe Under Constr. June, 1949 Kellogg 
Gulf Refg. Co... .../ Cincinnati Polyform Plant | 5000 bbis. — Under Constr. | June, 1949 | U.O.P. | Kellogg 
Otha A. Grimes. . — Gasoline Plant | 400,000 mcf $1,350,000 Pe eds 
, Harrington Hooker, Okla. Gasoline and 100,000 mef $2 million Under Constr. July 1, °48 | Pritchard | Pritchard 
Marsh LPG Recovery : 
Hiwan Oil Co Magnolia, Ark. | Gasoline Plant | 10,000 mef ie FS Petro. Eng. | Petro. Eng. 
Completed 
Indiana Farm Bu- | Mt. Vernon, Ind| Enlarge Topping} 7,000 bbis. “wae * alls Sept., 1948 ? Staff 
reau Co-op. Assn., Unit | | 
| | " 
Kanotex Refg. Co..| Arkansas City, | Cat Cracking 4,200 bbis. $500,000 Contract let Early '48 Phillips Kock Eng. Koch Eng. 
*Lion Oil Co....... Ei Dorado, Ark. Enlarge = 570 tons $3.5 million Contracted Spring, 1949 ..| Chem. Const. | Chem. Const. 
monia Unit | 
*Magnolia Pet. Co..| Grant County, | Gasoline Plant | 100,000mef [| .............. ee > 8 ee adeey oy 
Kans., (Hickok) | 
*Magnolia Pet. Co County, | Gasoline Plant | 30,000mef | .............. Ge Sperone ee st Babee danmaabare 
wood) —_ 
= tinent Pet. | Tulsa, Okla. Yeo, Cat 45,000 bbis. $8.5 million Contract let June, '48 Kellogg Kellogg Kellogg 
0. 
Coopera- | Cushing, Okla. Thermal 1,400 bbis. Part of $500,000 | Under Constr. Aug., 1948 U.O.P. U.O.P., Ref. Ref. Eng. 
tive Wholesale Co. forming a, : 
d Coopera- | Cushing, Okla. | Increase Topping} 6,500 bbis. Part of $500,000} Under Constr. | Aug., 1948 U.0.P. U.O.P., Ref. Ref. Eng. 
tive Wholesale ; Capacity Eng. 5 
Ohio Oil Co........ Robinson, Ill. Vac Unit, Cat 27,500 bbis. $15 million Under Constr. Late "48 U.O.P. Melee —_— Pritea- 
Grade a 
Sun Poy LP 
. Recovery , 
. Co..| Muskegon, Mich.) LPG Recovery | 3,400 hr RR eee ee ee ee ee U.O.P Staff Staff 
Old Duteh Ref. Co,.| Muskegon, Mich.| Crack Plant 800 $30,000 Under Constr. July 1948 U.0.P Staff Staff 
Revamp . 
Petco Oupemtiee Blue Island, Ill. | Skim, & Crk 10,000 bbis Under Constr. | EE ae PR Clark's Clark's 
"Phillips Pet. Co. .. ag Ee Se Drain Tene ree Under Constr. | Oct. 198 = | .......ccc eee, Staff Winn-Seater 
*Phillips Pet. Co. ..| Kansas City, Lubricating Unit] 1,500 bbls. =|... oo. ee, Under Constr. Nov., 1948 Kellogg Kellogg 
*Phillips Pet. Co Kansas City, Cat. Crack I Fs ee oes Under Constr. Sa Ree oe oe ee Braun Braua 
*Philips Pet. Co Kansas City, Cat. Poly ee es eee Under Constr. ee ele ee ee Braun Braun 
*Phillips Pet. Co...) Guymon, Okla. | Absorption Plant} 173,000 mef {| ............... Authorised ey rer as Ber ren § Soo 
Rock Refg. | RockIsland,Ind. Fluid Cat, Crk. | 10,000 bbis $1,200,000 | Contracted Early '49 U.O.P. U.0.P. Staff 
Corp. ' P ——— 
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AND OTHER PLANT CONSTRUCTION (Continued) 





Plant Site 


Capes 


Estimated 
Cost 


Status 


Probable 








.} El Dorado, Ark. 


.e-| E. Chicago, Ill. 


Stanolind O & G Co. 
Stanolind O & G Co. 


Sanolind O & G Co. 
Ruasled 0.4 G.Co.} Ul 


El Dorado, Kans. 
Stephens Co., 
Okla. 
E. St. Louis, Il. 
Augusta, Kans. 
Casper, Wyo. 
issouri 
Whiting, Ind. 
Lima, Ohio 
Lima, Ohio 


Hugoton, Field 
Kans. 

Garden City, 
Kans. 


Garden City, 
s, Kans 
ysses, 
Toledo, Ohio 


Toledo, Ohio 


.| Dunean, Okla. 


as Duncan, Okla. 


-| Duncan, Okla. 


.”: 2] Duncan; Okla. 


. Co. 
US. Dept. of In- 
terior 


Warren Pet. Corp. 


Warren Pet. Corp. . 
Wood River Oil 
Refg. Co. 


Lawrenceville, 
Illinois 


.| W. Tulsa, Okla. 


8. Milwaukee, 
Wis. 
Louisiana, Mo. 
Madill, Okla. 
Maysville, Okla. 
Hartford, Ill. 


2 Treating Units 
Revision Cat. 
Crack 


er 

Crude and Cat 

Crude Cat 
Cracking 


$15,000 bbis. 


150,000 mef 
100,000 mef 


130,000 Ibs./yr. 


$11 million 
$5 million 


$1.3 million 
$4.4 million 


Under Constr. 


Contract let 
Announced 


| Approved 


Constr. in Fall, 
48 


Under Constr. 
Site being 
Contract let 
Under Constr. 
Contracted 


Projected 


Jan., 1950 


Jan., 1950 
Fall, 48 
1950 


J & LC onstr. 
Hydro Research 


Badger 





Foster-Wheeler, 
Seaad Webster 
Ogg 
McKee 


J & L Constr. 
Kellogg, Foster- 

Wheeler, Stone 

& Webster 
Badger 


J & L Constr. 
Cat. Constr. 


Ref. Eng. 

Mason 

Satan, Fete 

Kell Foster- 
ler 

Ref. Eng. 

Koppers 

Hudson 


Dresser 
Koch Eng. 





SOUTHWEST 
“Alamo Ref. Co. . 


Co....| Sweeny, Texas 


American Repub- 
ks pu 


Silsber, Texas 


Rodessa, La. 
.| Bryson, Texas 
.| Princeton, La. 








Ousthom, Field | Gasoline Plant 
Brownsville, Tex.| Hydrocol 


.| Carthage, Tex. 


L. Charles, La. 


.| Pampa, Texas 


Sonora, Texas 
Baton Rouge, La. 


Baton Rouge, La 


Co.| Baton Rouge, La.| Pi 





Baton Rouge, La. 


.| Baton Rouge, La. 


Baton Rouge, La. 
Baton Rouge, La. 


Crane, Texas 
Pt. Arthur, Tex. 


Pt. Arthur, Tex. 
Pt. Arthur, Tex. 


Overton, Texas 
(London Plant) 


Overton, Texas 
(aa Hil, Texas 
Texas 
(Kilgore Plant) 
Katy, Texas 





.| Kelsey Field, 
Texas 











$7 milli 
$1,408,000 








Early '49 
Jan. 1, 49 
1948 


June, 1949 


Last Qtr., 1948 
Last Qtr., 

Last Qtr., 1948 
2nd Qtr., 1948 
Last Qtr., 1948 


Last Qtr., 1948 


July 15, 1948 
Jan., 1949 
Fall, 1949 


April-June, 1948 








8.0.D., McKee 


§.0.D., McKee 
§.0.D., McKee 
Badger 


Braun 





Li 

B. Miller 
Walco 
Brown & Root 
McKee 
McKee 


McKee 
Badger 
Braun 
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INCREASED REFINING CAPACITY 


e McKee supplies all services 


necessary for design, engineering 
and construction of facilities 


for increased refining capacity. 
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AND OTHER PLANT CONSTRUCTION (Continued) 








" Plant Site 


Project 


Status 


Probable 
Completion 





...| Seeligson Field, 


*"| Goldsmith, Tex. 


Corp} ‘Houston, Texas 


] 


.| Seeligson Field, 
Texas 
.| Conroe, Texas 


* i: pe 


.| Pt. Neches, Tex. 


| Stephens Co., 


exas 
.| Slaughter, Texas 
.| Brownsville, Tex. 
.| Pettus, Texas 


Brownsville, 
.| Electra, Tex. 


.| Hawkins, Texas 


exas 

Opelousas, La. 

Pickton Field, 
T 


Baytown, T 
wn, Texas 
Hardin, Texas 


Beaumont, Tex. 


Texas 
Mamou, La. 


Texas 
Winnie, Texas 
Texas City, Tex. 
Marrero, La. 
Alvin, Texas 
Dumas, Texas 
Oil Center, N.M. 
Auga Dulce Field 
Smith's Bluff, 
Texas 
Texas City, 
exas 
Texas City, 
Texas 
Keystone Field, 
Texas 
Houston, Texas 
Houston, Texas 
Houston, Texas 
Houston, Texas 


Houston, Texas 


Houston, Texas 


Notrees, Texas 
Houston, Texas 


DenverCity,Tex. 
Norco, 


Odessa, Texas 
Kermit, Texas 
Houston, Texas 


Corpus Christi, 
exas 
—" Field, 


chland Parish, 

Louisiana 

Starr Co., Tex. 

Mt. Pleasant, 
Texas 

Rusk County, 
Texas 

Port Arthur, 


Texas 
Lafitte, La. 


Carthage, Tex.. 


Texas 


Holliday, Tex. 





.| Taylor's Corner, 
T 


exas 
‘o.! Winnsboro, Tex. 





Big Lake, Tex. 


Witco, Texas 


Gas Injection 
Aud Com 
pres- 
sion—Absorp- 
tion 
Gas Comp. 
Plant 
Absorption 
Plant 
Comp.—Absorp. 
Plant : 
Lube dewaxing 
New Crude 
Furnace 


Petro-chem. . 
Lube Plant 


Gasoline and 
Cycling 


Gasoline Plant 

Pressure 
Maintenance 
yas Cat 


Absorption Plant 
Absorption Plant 
Absorption Plant 
Avsorption Plant 
Processing Plant 
Lube Plant 


Recondition 
Cat. Cracker 
Poly Plant 


Gasoline Plant 


wy Chloride 
& Hydrochloric 
acid Unit 
Ethyl Alcohol 
Unit 
Ethy! Chloride 
Unit No. 2 
Sec. Butyl Alc. 
& M.E.K. Unit 
Glycerine Unit 
Hexylene Glycol 
Unit 


Ethylene Pre- 

B my Unit 
asoline Plant 

Lube Unit 


Gasoline Plant 
pa 
ing, Asphalt Pit 
Carbon Black 
Plant 
Gasoline & LPG 


Plant 
Crude Still, Bar- 


forming 
Gasoline Plant 
Gasoline Plant 
Chemica! Plant 
Cycling Plant 
Gasoline Plant 


Gasoline Plant 
Poly LPG 
nt 


Add Propane 
Recovery 
Lube & Wax 
Expand Gt 
x; aB80- 
Plant 
2nd Gas Plant 
Petrochemical 


nt 

Crack Unit Re- 
visions 

LPG Extrac- 
tion 

Plant Enlarge- 
ment 

Expansion & 
Propane prod. 

Gasoline Plant 


Crude Plant 
Gasoline Plant 


Carbon Black 





5,000 bbls. 
120,000 mef 
55,000 mef 
$48,000 mef 
+16,000 mef 
30,000 mef 


12,000 bbls. 
194,500 Ibs. 
20,000 gallons 
30,000 bbls. 


5,000 bbis. 
55,000 mef 
90,000 mef 


70,000 gal. 


25,000 mef 
26,800 mef 


18,000 mef 
2,500 bbls. oil 
6,500 mef 
100,000 mef 


1,500 bbls. 
20,000 mef 
2,500 bbls. 
5,000 mef 

3,000 bbls. 


130,000 Ibs./yr. 
mef 


$3 million 


$6 million 


$9 million 


$5 million 
$28 million 


$1.6 million 
$1 million 


Part of $12 mil. 
$225,000 





| $2.6 million 


Part of $3.5 
| million 


$i million 





Under Constr. 
Under Constr. 


Authorized 
Authorized 
Authorized 


Under Constr. 
Under Constr. 


Essentially Com- 


leted 
nder Constr. 


Under Constr. 
Under Constr. 
Contract let 
Under Constr. 
Contract let 
Under Constr. 
Authorized 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under Constr. 
Under way 
Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 
Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 
Under Constr. 


Under Constr. 


Under Constr. 


Under Constr. 
Approved 
Under Constr. 


‘on 
Under Constr. 
Under Constr. 


Bids asked 
Under Constr. 


Contracted 
Under Constr. 


Contracted 
Under Constr. 
Under Constr. 
Contract let 
Under Constr. 
Contract let 


Under Constr. 
Under Constr. 


Contracted 





Jan., 1949 
Summer, 1949 


1949 
Spring, 1949 
Spring, 1949 


Early 48 
May, 1948 


Jan. 1, 1949 


April, '49 
Partly Com- 
pleted 

Late ‘48 

Completed, 
testing 


Early '48 
Sept., 1949 
Sept., 1948 
Nov., 1948 
Oct., 1948 
Soon” 
July, 1949 
Aug., 1948 
Aug., 1948 
10-1-48 


June, 1948 


June, 1948 
Sept., 1948 
May, 1948 


July, 1948 
June, 1948 


July, 1948 


Early '48 
July "48 


Fall, 1948 


April, 1949 
Early, *48 


Dec., 1948 


1949 

Fall, 1948 
Jan. 1, 1949 
March, 1949 
Jan. 1, 1949 
March , 1949 


Early '48 
July ‘48 











Republic, U.0.P. 
Republic, U.O.P. 
J & L Constr. 
Kellogg 


Braun 
Kellogg 
Braun 


Braun 
Kellogg 


Stone & Webster 
prove & Root 


J & L Constr. 
Braun 
Badger 
J & L Constr. 





Lummus, 
Kellogg 


Hudson 


Gaso. Plant 


J & L Constr. 
Kellogg 


Braun 
Kellogg 
Braun 


Braun 
Kellogg 


Stone & Webster 


Brown & Root 
Lummus, Kel- 


J & L Constr. 


Braun 


J& [ Constr. 


Pet. Eng., Inc. 


Foster-Wheeler 
Hudson 


Hudson 
Badger 


Ref. Eng. 
Staff 

Gaso. Plant 
Staff 

Walco 


Mid-Continent 
Fish Eng. 
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REFINERY: ‘AND ‘OTHER PLANT CONSTRUCTION (Continued) 








COMPANY 






Project 


Capecty 


Estimated 
Cost 


Status 


Probable 
Completion 





ROCKY 
MOUNTAIN 





Rangely, Colo. 








Gasoline Plant 





25,000 gals. 





$3 million 









Under Constr. 


"48 

























fi Co...... Billings, Mont. | Crude Cat Crk , d $20 million Under Constr. LS Re ee ee ee ‘ 
Continental Oil Co.| Billings, Mont. | Complete Ref., | 7,500 bbls. $8.5 million Under Constr. 1949 U.O.P. U.O.P., J J & L Constr 
Cat, Crack Constr. 
Denver, Colo. Crude, Cat Crk. | 7,500 bbls. $4 million Under Constr. Fall 1948 H ‘ Staff Lummus 
Oil Corp...... Eunice, N.M. Gesoline Plant ee! Ere te Ch Pe RARE! hay a ie 
Salt Lake Refg. Co.| Salt Lake City rude Dist. Unit} 25,000 bbls $5 million Under Constr. Nov., 1948 Bechtel 
Oil ,.| Lea County ad a cepa Tertale ebadcess vnceyed 7) POSER 1S Ta Sot ers J. E. Carlson 
N.M line Plant 
Some Vacuum Oil Pp -—9 Wyo. Cat Cracking 6,000 bbis. ~~ of $45 Under Constr. Jan. 1, 1949 Cat. Constr. Cat. Constr, 
million 
Stancliaa ¢ 04GCo.| Elk Basin, Wyo.| Gasoline Plant | 12,000mef | ...........0..- Se) Peer re OE Ce a Stone & Webster | Stone & Webster 
U. a Bureau of Rifle, Colo. Shale Oil Refy. | 3,000 bbls. $450,000 Under Constr. Si peepee Ref. Eng. Ref. Eng. 
ines 
*Utah O. Ref. Co...| Salt Lake City, | Propane De- 10,500 bbis. $2.5 million Contracted RE Per eer tere Kellogg Kellogg 
Utah sephelting 
Warren Pet. Corp. .| Monument, Gasoline Plant | 2,500 bbls, = ||... oe cae ee ee Under Constr. Aen) 8 Warren Dresser Eng. 
N.M. Enlargement 
WEST COAST | ; E 
*California Asphalt | Portland, Ore Airblown Stills, $150,000 Under Constr. De oar cicacanll Weeuncanebcdeas Staff 
‘orp. an 
General Pet. Corp. .| Torrance, Calif. | Vacuum Flash 32,000 bbls. $565,000 Contracted pe eC” BD acc bees Braun Brauo 
ower 
Hancock Chem. Co.| Watson, Calif. Elemental Sulfur} 50 tons $1 million Engineering be- | Nov.,1948 | ............... Badger Badger 
Plant Mm Ly, aera 
Shell Chemical Co..| Martinez, Calif. . PT B's. ccc uc acwi bend: degen cdacnnsand r Constr Late 1948 Parsons Parsons. 
ant 
Robt. S. Lytle, Opr.| Coalinga, Calif. - Removal 33,000 mcf $175,000 he in i year Fluor Fluor Fluor 
ant ourse 
*Shell ChemicalCorp| Martines, Calif.. ™~ gS ee es Pee ye Under Constr. | Sept..1948 | ......... oe Parsons Parsons 
ant 
*Bhell ChemicalCorp| Martiner, Calif..| Di-iso-butylene Under Constr. oS ie Seen ere | Staff Staff 
nit 
*Shell Chemical Corp| Pittsburg, Calif..| Add Ammonia 225% of prewar] ......... Under Constr. Nov., 1948 Bechtel Corp. Bechtel Corp 
ant 
*Shell Chemical Corr} Pittsburg, Calif. . 7 7 Pere Under Constr. Aug., 1948 Bechtel Corp. Bechtel Corp. 
Sulfate Plant 
Standard Oil Co., Bakersfield, Crude Dist, Cat | 10,000 bbls. $7.5 million Announced Mid ‘49 Braun Braun Braun 
of Calif. Calif. Cracking 
Standard Oil of Bakersfield, Thermal, nt Cee = ca vecennsncteas eee Bocca cicccccan U.0.P. U.O.P. Braun 
Calif. Calif. | Gaso. Stabil., 
Waso. Treating 
Standard Oil Co. of | El Segundo, Cal.| Filling Plant | ............... $2 million Under Constr. ae 0C:C*téCO«dR#‘S VS Bae cunbaanes 
Calif. Modernization 
Standard Oil Co, of | Richmond, Grease, Wax 82,000 Ibs $13 million Under Constr. Sept. "48 U.O.P. W. G. Peugh Barrett & Hilp, 
Calif. (California) Plant, Dock Swinerton & 
Facilities berg & Bea 









































o-Iranian ms 





Anglo-Iranian Oil. . 
0. 
Bahrein Pet. Co.,. 
Ltd. 
British Pet. Chem., 
Ltd 


*Burmab Oil Co... 
*Burmah Oil Co.... 











Creole Pet. Corp... 
Creole Pet. Corp... 


Creole Pet. Corp.. 
Egyptian Govern- 
ment 
Imperial Oil, Ltd... 
Imperial Oil, Ltd... 
Imperial Oil, Ltd... 
Industrie Chimiche 
Italiane Petroli 
*Kuwait Oil Co. 


*Mediterranean Ref 
Co. 








Mene Grande... ... 


regen 














| siden 


Abadan....... 
Fawley, Eng. 
Abadan, Persian 
Gulf 
Adadan, Persian 
Gulf 
Bahrein Island 
Gangemouth, 
Scotland 
Burma. . . 
Syriam, Burma. ‘ 


Rotterdam, 
Holland 
Rotterdam 
Haifa, Palestine 


Haifa 
Haifa, Palestine 
Amuay Bay, 
Venesuela 
Molata Field, 
Venezuela 
El Roble Field, 
Venesuela 
Egypt 
Montreal, East, 
Canada 
Edmonton, 
Canada 
Leduc Field 
Mantau, Italy 
Kuwait. , 
Montreal, East 
Canada 
Lebanon 
Trans-Arabian 


P. L. Mediter- 
ranean Termi- 
nal 





West Guara, 
Venesuela 




















Gas Plant...... 25,000 mef 
See oC 
Cat. Cracker 30,000 bbis 





Lube Plant 





Expansion Pro- 
gram 
Petro-chem 


Furfural Plant ; | 1,000 bbis 

Thermafor Clay | 66 tons 
Revivification 

Crude Plant 20,000 bbis. 

802 Plant 1,800 bbis. 

Crude Plant 80,000 bbls. 


General Facili- 
ties 


Lube Plant 2,500 bbis. 





Cat Cracking 


_-—- and 

pressuring 
Plants 

Repressuring 


Crude Plant 


Crude Pipe, Still, 
Cat Cracker, 
Cat Poly 

Thermal, Crack, 
Crude Dist. 

Gas Absorption 
Plant 

Crude 


Topping Unit 
SOs Extraction 


Plant 
Refinery ‘ 


Repressuring 





33,000 bbls. 


6,000 bbis. 








$2 million 
$140 million 


$8.9 million 
$20 million 








$600,000 
$150,000 
$18 million 








$22 million 


$7 million 


$1.5 million 








Under Constr. 
Projected 
Planned 
Planned 
Under Constr. 
Planned 


Planned 
Design 
Projected 


Planned 
Planned 


Under Design 
Planned 
Under Constr. 


Under Constr. 


Under Constr. 
Projected 


Planned 
Under Constr. 


Contracted 
“Paper stage” 








teeter ee eeeeee 


Max Miller, 
weend -Vacuum 











Mid 1948 
Sept., 1949 








U.O.P., Bechtel 
S& W, Badger 





Badger 
Max Miller 
McKee 


Badger 
Badger 








Badger, Ltd. 


Lummus 


§.0.D., Kellogg 


Barnes, Impl. Oil 











Lummus Kellogg Badger 





Badger 





Staff 


International, 
Bechtel, Ine. 
S & W, Badger 


McKee 


Badger 


Lummus 


Kellogg 


Barnes 


Badger 


Kellogg 
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ett & Hilp, 
nerton & 
berg & Bea 


jerwick, lac 


miston- 
endahl, [nc 
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REFINERY AND OTHER PLANT CONSTRUCTION (Continued) 




















Estimated Probable 
COMPANY Plant Site Project A... Cost Status Completion Licensor Engineering Contractor 
ational Oi Liandarcy Crude & 20,000 bbis f ES oT, soa liueeeMins «Wx th eee arRee Badger Badger 
Niel Wales on, Se Pee - million | 
National Oil <a Lubes & Wax 1,200 bbis. PN >  Bivecs6 vatic td) LA wdc hee e a Deve Badger Badger 
fineries, Ltd. wed 
Ltd..| Parti " Cat Cracker, GRAN bs. ooncna cancun SE kbs odeneninc chs | ves eelesage 06004 0s come cke ¢odSe te sien esa enn « 
— iad Lube & Reform 
Petro Chem., Ltd. os p ey SS ee ere as Pe LC eS Ler ereOeN Imre e eG EN | 
Petroleos Mexi- Ciudad Madero | Crude Unit 25,000 bbis $2 million Under Constr. | July, 1948 None Staff Staff 
le Mexi- Salamanca, Mex.| Crude, Gasoil, | 30,000 bbls $12 million Contract let 1949 U.0.P. McKee McKee 
eM Rig.| Venice, Italy | Enlarging 
Puro Marghera Rig) Yenioe, Ply. | Geode Pot | 14,000 bbia. "| $7'8 million’ "| Under Constr’ | iariy 1080 °°" | 2272777.27.7.2.| W.0.B. iMeidee “| Meteo 
Petrole de la 
Gironde 
Seotish Oi ie. th, | Crud 24,000 bbls. i Se Pe Even retro Ue 
ith OSs, La “y av {ss million 
Seotish Oils, Ltd....} Grangemouth, | Cat Crk. 5,000 bbis LS ne jew ieee ye Ue 
Shell Chemical Corp.| Thornton, Eng. | Petro-chem Goveral aniiiens 1 Ueilie Dons. 1) ooo. oo 55 oi cov ie Ve cinigcc'saeci cle cs 4] wiscacubbetoures San EES « 
Shell Chemical Corp.| Shell Haven, Petro-chem SRS BOERS PRE Ue ROEM Pr 
. ical Corp. iow, Eng SO  , ee eee Mw Terme rm res mrp te Sos eth eye 
Set Ol Co by aaoe Cardon, EB A eer Under Constr. Lummus Lummus 
(Vi ) Venesuela : 
Shell Oil Co... .... Heysham, Eng. | Remodel & Re- | 30,000 bbis Under Constr. es Pere ee Heme TE A ie & 
design Crude 
ant 
Societe General des | Dunkirk, Franee | Crude Reform. | 26,000 bbis Se Peer 2 eee Pie CS Se 
Huiles de Petrole 
Societe General des | Courchelettes, Lube & Wax 800 bbis. Og A ee: soir ners iw mre a ey | Gm 
Huiles de Petrole nce 
Standard Oil Co. of | Vancouver, B.C. | Asphalt Plant 600 tons $500,000 Under Constr. Sk 1 Pa eee 2 RalphM.Parsons | Staff 
B.C., Ltd. 
Stora Kopparberg | Sweden yh 6. Le ERE A nee 2 Teer Lummus Lummus 
ng 
Trent Oil Prod. North Shields, Crude Plant 11,500 bbis $4 to $8 million | Plans approved cas Wee rat eet 
Development Co.| England oe 
Venesuelan Pet. Co.,| Puerto la Cruz, | Refinery 35,000 bbis ee Peers Pee eres Ta erp ee 
(Sinelair Venezuela 
mri d Petro- | Suere, Bolivia Crude Plant a Drees A eerie Foster-Wheeler | Foster-Wheeler 
liferos Fiscales 
Bolivianos : 
Yacimientos Petro- | Cochabamba, | Topping & Re- | 5,000 bbis. 1949 Foster-Wheeler | Foster-Wheeler 
liferos es Bolivia | forming Units — 
Bolivianos Rie ; 
YPF Brasil........ Santos, Brazil Complete Refg. | 20,000 bbis. $30 million a ere ee we eee eer ee ae 
































* First appearance in tabulation. 


NOTE—Ampco—Ampco Engineering Co. 

Braun—C. F. Braun Co. 

Dresser— Dresser Engineering Corp. 
Hudson— Hudson Engineering Corp. 


Bellows Co. 
neering Co. 
Houdry Corp. 


t Added capacity. 


Badger—E. B. Badger and Sons. 

Cat. Constr.—Catalytie Construction Co. 

Fish Eng.—Fish Engineering Corp. 
Hydro Res.—Hydrocarbon Research, Inc. 


Barnes—W. M. Barnes & Co. 
Chem. Constr.—Chemical Construction Co. 

Fluor—Fluor Corp. 
Jefferson—Jefferson Chemical Co. 


Bechtel—Bechtel Bros., McCone Co. Bellows—W. 8. 
Clark’s—Clark’s Construction and Engi- 
Gaso. Plant—Gasoline Plant Construction Co. Houdry— 

J & L Constr.— Construction Divi- 
Leonard—Leonard Construction Co. 


sion, Jones & Laughlin Supply Co. 
Lummus—The | Co. 
Max B. Miller & Co. Parsons—Ralph M. Parsons Co. 
Ref. Eng.—Refinery Engineering Co. 
Products Co. Walco— Walco Engineering. 





Lion Oil Will Expand 
Chemical Plant Facilities 


Lion Oil Company will expand its 
chemical plant facilities at El Dorado, 
Ark., with a project estimated to cost 
$3.5 million. The new construction will 
increase the anhydrous ammonia capac- 
ity from about 430 tons to 570 tons per 
day. The project also provides for con- 
struction of some 4000 tons of pressure 
storage for ammonia. Chemical Con- 
struction Corporation will design and 
supervise the work. Engineering work 
is now in progress and actual construc- 
tion is expected to start this month with 
completion scheduled next spring. 


Shell Building Synthetic 
Detergent Unit, St. Louis 


The first unit in what may become a 
complete plant for making oil-derived 
synthetic detergents used in household 
and industrial soaps, cleansers; and emul- 
sifying agents is being constructed by 
Shell Chemical Corporation in Wood 
River, Ill. A subsidiary of Shell Oil 
ompany, Inc., Shell Chemical will 
Process raw materials received from Shell 


Kellogg—M. W. Kellogg Co. 
Mason— Mason Brothers Construction Co. 


Standard Oi: Development Co. 
Wohfeld— Wohfeld Construction Co. 


Koch Eng.—Koch Engineering Co. 

McKee—aArthur G. McKee Co. 
Pet. Eng.—Petroleum Engineer, Inc. 
Stearns-Roger Manufacturing Co.. 


Oil’s refinery in Wood River, near St. 
Louis. 

The new unit, which will manufac- 
ture an intermediate chemical used in 
making finished detergents, represents 
part of an investment of more than 
$9 million for Shell in the St. Louis 
area during the last two years. 


Gilerease Buys Meraux 
Refinery at Arabi, La. 


Purchase of Meraux Petroleum Stor- 
age Company’s 6000-barrel a day refin- 
ery by Gilcrease Oil Company of San 
Antonio, Eugene L Ames, Gilcrease 
president, announced. The refinery is 
located at Arabi, La., ten miles below 
New Orleans on the Mississippi River. 

The plant will be reconditioned and 
is expected to be in operation by July 
15. Crude produced from the East Texas 
holdings of the Gilcrease Oil Company 
will be charged to the unit. 

Allen M. Peairs, refining engineer of 
Dallas, will be associated with the Gil- 
crease organization as manager of the 
refinery. Charles Davis has been trans- 
ferred from San Antonio to New Or- 
leans as office manager. 
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Koppers—Koppers Co., Inc. 

Mid-Continent— Mid-Continent Engineering Co. 
Pritchard—J. F. Pritchard Co. 
Texaco—Texaco Development Co. 
4 Equally owned by California Texas Corp. and Socony-Vacuum Oil Co., Inc. 


Max Miller— 
Process Eng.—Process Engineers, Inc. 
U.O.P.—Universal Oil 


Oil Additives Plant Sold 
By WAA to Monsanto 


Monsanto Chemical Company has pur- 
chased a surplus synthetic rubber plant 
from the War Assets Administration for 
$169,500. The purchase is contingent on 
approval by the Department of Teistide. 

The plant, located adjacent to the 
Monsanto Plastics Division plant at 
Springfield, Mass., was built by the com- 
pany for the government during the war. 
Lately it has been used for the manufac- 
ture of an oil additive and this will be 
continued at the plant. 


Catalytic Orders Heavy 


Catalytic Construction Company has 
disclosed that it had $31 million in con- 
struction and maintenance orders on its 
books as of May 15, 1948. Catalytic Con- 
struction Company is a subsidiary of 
Houdry Process Corporation. 

All work is in progress; some is under 
actual construction, the remainder is 
currently in the stage of design and en- 
gineering, it was explained. 


More Construction Notes, Page 163. 
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*One of several improved Coop- 
er-Bessemer gas-diesel types now 
available, the engine at Cherokee 
is a supercharged, 8 cylinder, 
Type LS, rated 1440 bhp at 300 
rpm. Power requirements are 
variable, with fractional loads 
about 75% of the time. The en- 
gine is direct-driving a 1000 kw 
generator. 


At Cherokee, Oklahoma: the world’s most economical diesel! 


photo above shows the first installation of 

its kind — a Cooper-Bessemer gas-diesel*, 

embodying a revolutionary new development. 

For months, this engine has been far surpassing 

the highest known thermal efficiencies of or- 

dinary gas-diesels and even the finest oil-burn- 
ing diesels. 


Specifically, total fuel consumption (BTU/bhp/ 
hr) ranges from 6,400 at full load to less than 
8.950 at quarter load! Incredible? Perhaps. But 
we are now prepared to guarantee such efficien- 
cies. Field performance in the Cherokee Munic- 
ipal Power Plant, as well as our own thorough 
testing. proves these two things: 


1. Cooper-Bessemer gas-diesels are highly 


practical for constant as well as vari- 
able-load service! 


2. Sensational new economies are now pos- 
sible in various industries and in various 


areas! 


Why not discuss your power needs with the 
nearest Cooper-Bessemer office, with an eye to 
the supply and relative cost of engine fuels? 
Maybe we can show you how to save plenty! 


Cooper -Bessemer 


Corporation 


MOUNT VERNON, OHIO — GROVE CITY, PENNA, 


New York Washington Bradford, Pa. : 
a loltlifolsMam Olel fel ML @la-lelol lols MME deliilole MN clile ME @lel tt 10) Takes 
ry 


Parkersburg, W. Va San Francisco, Calif. 


Seattle, Wash Tulsa Shreveport St. Louis Los Angeles Caracas, Venezyela 
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Ferner appears sufficient capacity to 
produce lubricants for any demands on 
this country which we foresee through 
the year 1951. Nevertheless, a carefully 
detailed plant-by-plant study indicates 
that during the next two years there 
will be completed in the United States 
plants which will add to the capacity 
around 16,000 barrels a day of finished 
lubricants, a 10 percent increase. 

Table 1 shows Bureau of Mines figures 
for production of “lubricants” from 
crude oil as reported each year. By 
applying stock changes, we determine 
the total amounts disappeared, or sup- 


can arrive at a “domestic demand” by 
deduction. 

“There are no actual figures—only 
estimates—showing the breakdown of 


the domestic demand into automotive 
type lubricants and other, or industrial, 
types. All are estimates. Maybe next year 
when the industry gets the results of 
the survey now being conducted through 
the API by the Department of Com- 
merce for, and at the expense of the 
industry, we will know more closely 
what the real breakdown is. 

We have been estimating this break- 
down each year in a detailed fashion, 


but it is still an estimate. We start by 
estimating the automotive type oils. (See 
Table 1.) 

The other, or industrial uses are ar- 
rived at by subtraction. 

The table also shows gasoline and 
tractor fuels consumed so that the ratios 
could be shown for motor oils and 
greases to fuels used. Also the Federal 
Reserve Board’s index of industrial pro- 
duction is shown to compare with the 
indicated industrial lubricants consumed. 

Figure 1 shows the history and fore- 
casts of the three major classifications of 
lubricants consumed, e.g. exports, do- 
mestic automotive type and industrial. 

Figure 2 shows the history of indus- 
trial lubricants consumed and the cor- 
relation with the FRB production index. 
It shows a fairly good relationship as 
we believe it should. 

Motor fuel consumption has been fore- 
cast at modest increases over the next 
few years while tractor fuels have been 
shown as increasing twice as rapidly. 
We forecast a decline in the ratio of 
motor oils and greases to these fuel esti- 
mates. Because of the greatly increased 
average age of cars and insufficient sol- 
vent treating capacity to make all the 
premium quality oils desired, these ratios 

® CONTINUED ON PAGE 148 






































































































































iTEM 1918 | 1919 | 1920 | 1920 | 1922 | 1923 | 1928 | 1925] 1926 | 1927 | 1928) 1929 | 1990 | 1931 | 1932 | 1933 | 1998 | 1935 | 1996 | 1997 | 1938 | 1939 
PRODUCTION 54.9/) 55.2) 68.1] 57.2) 63.9] 71.6] 75.2) 65.1) 68.5) 66.9/ 94.7 94.1 93.7 73.2 61.3 65.1 72.2 76.3 a4.5 96.8 64.5 96.0 
PORTS -| -] -]| =] -] oa] -] oa} oa} -] - 0.1} O22] 0.2 - - - - - - - - 
ADDITIVES & MISCEL. 1.5 1.6 1.6] 1.7 1.8] 1.86) 2.0] 2.1] 2.2) 2.3) 2.4 2.5 2.6 2.3 2.1 2.5 2.8 2.7 2.8 2.9 2.7 3.0 
NEW SUPPLY 56.4) 56.8) 69.7 | 58.9] 65.7] 73.5] 77.2) 87.3) 90.8) 89.2) 97.1 96.7 96.4 75.6 63.4 67.6 75.0 79.0 87.3 99.7 67.2 39.0 
STOO CHANGE +0.1] -0.1] «1.5] «5.2} -0.3] -0.5] -0.8] »2.3] 0.9] -0.8] 01.3} 0.2] 7.4] -3.6] -2.6] -u.u| 0.6] -0.9] 0.2] +28] 0.5] -1.5 
TOTAL DEMAND 56.3) 56.9) 68.2) 537] 66.0] 73.0| 76.4) 85.0} 89.9) 88.4) 95.8 96.9 89.0 79.2 66.2 72.0 74.4 79.9 87.5 96.9 86.7 100.5 
ExPorRTS 16.9] 18.1] 26.3] 19.0] 21.8] 22.9] 24.9] 26.5] 25.9] 26.6] 30.1 29.7 27.2 22.3 18.7 22.5 21.0 23.3 23.7 w.1 25.8 32.5 
INDICATED DOMESTIC CONS. 39.4] 38.8) 41.9) 34.7} 44.2} 50.1] 51.5) 56.5) 64.0] 61.6) 65.7 67.2 61.8 56.9 47.5 49.5 53.4 56.6 63.8 66.8 60.9 68.0 
AUTOMOTIVE TYPE 10.6; 11.7) 13.9] 14.6] 16.7] 20.5] 22.5] 26.0] 29.5) 32.6] 35.1 3.7 %B.2 36.6)" 34.4 32.7 33.3 32.6 33.3 4.6 33.4 33.9 
tNOUS TRI AL 28.6) 27.1] 28.0) 20.1] 27.5] 29.6) 29.0) 32.5/ 34.5] 29.0) 3.6 28.5 23.6 20.3 13.1 16.8 20.1 24.0 0.5 32.2 27.5 w.1 
MOTOR FUEL CONSUMPTION 219.0 |242.9/297.6 |320.1 |377.4 |478.0/ 537.1 /637.7 | 734.6 |836.6/925.9/1 042.6/1 090.6 /1 117.0/1 032.2 /1 042.4/1 124.2/1 191.3)1 314,2)1 422.9)1 432.9/1 513.9 
TRACTOR FUELS CONSUMPTION 7.4) 9.0] 9.7] 10.2] 11.8] 14.6] 16.1] 18.8) 21.1] 23.6] 25.5 28.7 28.2 26.8 24.5 24.9 25.7 27.5 2.9 H.9 36.0 37.5 
TOTAL CONSUMPTION 226.4 }250.9/ 307. 3/330. 3 1389. 2 492.6 / 553. 2/656.5| 755.7 |660.2/951.4/1 071.3/1 118.8/1 143.8/1 056.7 /1 067.3)1 149.9)1 218.6/1 344.1/1 457.8/1 468.9/1 551.4 
RATIO MOTOR OILS TO FUELS 4.76) 4.66) 4.53 4.41 4.30} 4.17] 4.06} 3.95} 3.90) 3.79} 3.69 3.61 3.41 3.20 3.26 3.06 2.89 2.68 2.48 2.37 2.27 2.18 
F.R.8, PRODUCTION INDEX 77 72 75 be) 73 88 62 90 96 95 99 110 91 75| 58 69 75 87 103 113 89 109 
1990 | i941 | t9u2 | toms | tome | 1995 | tone | sos7 | 1988 | 1980 | 1950 | 1958 ’ 
TABLE 1 acc 
Supply and Demand for Lubricants — United 
States and Related Data. Years 1918-1947 and 100.5} 108.3/ 105.8) 106.0; 122.3) 114.7) 125.1) 141.8) 142.8) 141.9} 143.9] 140.8 | PRODUCTION 
Forecast Through 1951. - - - - - - 0.2 60.2 - - = iwpoRrTs 
2.9] 3.2] 3.1) 3.5] 3.5] 3.6! 3.6) wal a2] 42) 4.2] «21 aoornives s wisca. 
posedly consumed, but the figures really 103.4] 112.5] 108.9] 109.5} 125.8] 128.3] 128.9] 196.0] 147.0] 146.1) 148.1] 204.9 | NeW SUPPLY 
represent shipments from refineries. For 
our purposes we have added to these 4.4 -1.8 3.5 4.5 0.1 -0.1 -0.6 +2.9 - - - = STOCK CHANGE 
orthodox figures either actual figures or 99.0] 113.3] 105.4] 114.0] 125.7] 226.4] 229.5] 243.2] 297.0] 146.1] 148.1] 144.9 | ToTA Dewan 
Saamates of the quantities of additives jap ti 
a into oils or greases commonly 28.6] 27.2] 22.7] 24.3] 23.8] 19.0] 30.7] 30.0] 40.0] 41.0] 42.0] 43.0 | exports 
sold by lubricating departments. We 
y I 70.4] 96.1] 82.7} 989.7] 91.9] 99.4] 96.6] 104.2] 107.0/ 105.1] 106.1] 101.9 | INDICATED OOMESTIC CONS. 
a also reached over into “miscel- 
neous” i i 
oa products and found white oils, 35.5] 3.0] 35.2] 32.6] 35.3] 46.0] 56.7] 60.1] 60.3] 60.4] 62.0] 60.2 | AUTOMOTIVE TYPE 
Olatums and absorbtion oils which 
we think more properly or conveniently 4.9] 47.1] 47.5] 57.1] 56.6] $3.4] 42.2] 44.0] 46.7/ 44.7] 45.2] 42.7 | snousTRI 
should be combined with other lubri- 
cants. We have shown these estimates [88 /! 8-5/1 600.1/1 we.e/1 s38.2]2 721.2 o14,8)2 177.612 260.0/2 360.0|2 478.0]2 $62.0 | moTOR FUEL COWSIMPTION 
yee For several years the API 3.9) 38.7] 40.7] 40.2] 43.3) 40.5) 44.4) 47.5] 52.0] 56.0] 62.0] 66.0 | TRACTOR FUELS CONSUMPTION 
a 23 : 
s _ using these same adjustments. _[f 650.5)i 967.2|1 640.0|1 599.9|1 s81.5|1 771.9 [2 059.2|2 225.1|2 221.0 |2 w16.0|2 s00.0|2 618.0 TOTAL CONSUMPTION 
a on these statistics we arrive at 
“ 
we call “total demand” figures. 2.15] 2.09] 2.18) 2.12] 2.26) 2.60] 2.75] 2.70) 2.60] 2.80] 2.40] 2.30 | RATIO MOTOR OILS TO FUELS 
De Ports are currently reported by the 
_ *Partment of Commerce and carried 125} 162} 199] 230} 235] 203] 171) 167] 185} 175] 177] 160 | F.R.8. PRODUCTION INDEX 


im the Bureau of Mines reports so we 
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The better you live, the more oil you need... 


report on the 


MOSt 


useful 


year 


N this country and: through the world, human progress calls for more 
and more oil. To do their part in meeting the great need for oil in 1947, 
Standard Oil Company (New Jersey) and its affiliates performed the 
biggest job in their history. They produced more oil and delivered more 
products; took in and paid out more money; employed more workers 
and served more people than ever before. And far more than ever was 
spent for facilities to meet growing needs — 426 million dollars in a single 
year, paid for out of past and current earnings of the business. It was 
a year of great accomplishment; great progress. Here are some high- 
lights from this significant year, based on the Company’s Annual Report 


to its 171,000 stockholders... 


World-wide, the need for oil surpassed all 
records. To help meet the need, crude oil pro- 
duction by Jersey Company affiliates was increased 
8% over 1946, setting another new record. Their 
production was 14% of the world’s total for the year. 


In the U.S., too, the need was at record levels. 

Three million more cars to fuel than pre-war; 
twice as many tractors and trucks on farms; a mil- 
lion and a half more oil-heated homes; five times 
as many diesel locomotives. Total U.S. consumption 
of oil products was 11% greater than 1946, 12% 
greater even than the peak war year. In meeting 
this need, we set new output records month after 
month, accounting for 9% of U.S. total crude oil. 


The unusually hard winter made heating oil and 

kerosene supply a special problem. By extraor- 
dinary effort in refineries and hard work and long 
hours by people all along the line, we were able 
to deliver about 25% more of these products than 
in the winter before. 


With such big demand, big supply, and rising 

prices, money came in — and was paid out — 
in all-time record figures. Total dollar income 
reached $2,387,000,000 — 45% over 1946. Operat 
ing charges and other deductions from income 
reached $2,118,040,000— 44% over 1946. A record 
sum of $466,954,000 was paid to our employees. 


STANDARD OIL COMPANY 


AND AFFILIATED 
Petroleum Refiner—V ol. 27, No. 6 














Despite Refinery Shifts— 


o¢ O;/ Competition meee 


L. J. LOGAN 


Economics Editor 


Twenty-FIVE companies in 1947 accounted for 86.4 per- 
cent of the United States’ crude runs to stills, a compilation of 
§gures embracing company reports discloses. 

This, of course, shows that refining is more concentrated 
than is oil production, the reason being that refining entails 
relatively large investment with rapid obsolescence. 

These figures indicate the competition that obtains in the 
yetroleum industry, the data standing out in contrast to 
smilar information for various other large industries, in 
some of which only a few companies account for large pro- 
portions of the operations. 

In oil production the 29 largest companies accounted for 

63 percent or less than two-thirds of the national total for 
1947. 
Both the 29 leading companies and the rest of the industry 
produced more oil in 1947 than in 1946, and the increases 
were about proportional, though there was a slight decrease 
in the smaller concerns’ percentage of the total. 

In refining there has been more pronounced shifting of 
operations out of the hands of smaller companies and into 
the hands of larger concerns. U. S. crude runs to stills aver- 
aged 5,074,647 barrels daily in 1947, government figures show. 
Of this total, 4,383,494 barrels per day or 86.4 percent was 
xccounted for by 25 companies. The same companies in 1946 


U. 





S$. CRUDE RUNS TO STILLS 


25 COMPANIES 86.4% 


REST OF 
INDUSTRY 


13.6% 





Domestic Crude Production and Refinery Runs of Some Larger U. S. Companies, Years 1946 and 1947 


(Data from Annual Reports of Companies) 





































































































Net Domestic Crude Oil Production 
(Company’s Net Share: Does Not Include 
Royalty and Co-Owner Interests) Crude Oil Run to Stills 
Total Barrels Barrels Daily Total Barrels Barrels Daily 
COMPANY 1946 1947 1946 1947 1946 1947 1946 1947 
\merada Petroleum Corporation....... 18,091,225 20,066,667 49,565 a SR Oerrr se BERT OWNS BB ier a 
The Atlantic Refining Company....... 23,578,000 24,333,000 64,597 66,666 44,656,000 50,322,000 122,345 137,868 
Barnsdall Oil Company...........-++- 9,701,436 10,312,286 26,579 8 a ep ey ee a Me 4 
Cities Service Company............+.: 26,318,000 29,264,000 72,104 80,175 56,613,000 64,555,000 155,104 176,863 
Continental Oil Company...........-. 34,980,359 38.308,687 95,837 104,955 16,749,069 28,426,227 45,888 77,880 
Deep Rock Oi! Corporation. .........- 2,880,000 2,756,000 7,890 7,551 4,405,000 4,350,000 12,069 11,918 
Gulf Oil Corporation. ............++5: 75,124,066 78,882,505 205,819 216,116 125,016,741 134,897,459 342,512 369.582 
tHumble Oil & Refining Company...... 112,967,500 125,268,000 309,500 343,200 73,876,000 83,001,000 202,400 227,400 
ee 3,585,007 4.111,573 9,822 11,265 6,034,128 6,466,825 16,532 17,717 
Mid-Continent Petroleum Corporation. 6,669,926 7,246,861 18,274 19,854 12,697,620 12,926,598 34,788 35,415 
The Ohio Oil Company............++- 31,403,870 33,049,523 86,038 90,547 7.536, 8,667,000 20,647 23.745 
7] d Panhandle Prod. & Refg. Company. ... 798,136 1,255,291 2,187 3,439 1,667, 1,596,699 4,567 4,375 
ut an | Phillips Petroleum Company.......... 33,542,092 34,740,758 91,896 95,180 29,378,648 31,670,183 80,489 86,768 
raor- Plymouth Oil Company..........+---. 3,754,038 4,113,794 10,285 BEES ficvcscucdvane Evi segabioes B cabedius Ocbtvebhel 
The Pure Oil Company.............-- 27,902,000 25,804,000 76,444 70,696 32,524,000 29,081,375 89,107 79,675 
| long Richfield Oil Corporation. ............ 8.978.270 9,484,870 24,598 25,986 24,276,000 25,734,000 | 66,510} 70,504 
able Shell Union Oil Corporation........... 65,224,000 71,356.000 178,696 195,496 99,403,000 102,934,000 272,337 282,011 
Sinclair Oil Corporation 26,825,122 28,884,694 73,493 79,136 92,295,845 89,990,046 252,865 246,548 
than muemy OF Commer. ....6sccccccccses 13,599,803 17,829,454 37,260 48,848 10,575,578 11,724,951 28,974 32,123 
: Socony-Vacuum Oil Company, Inc...... 60,590,000 60,909,375 166,000 166,875 150,380,000 167,900,000 412,000 460,000 
South Penn Oil CI. 0 o:00.0058060% 4,450,080 3,881,410 12,192 pe ae rrr ee ey em Ham ee 
Standard Oil Company of California... . 79,460,936 89,295,750 217,701 244,646 88,585,680 98,748,966 242,700 270.545 
Standard Oil Company (Indiana)...... 64,533,584 71,811,680 176,804 196,744 124,432,303 135,096,034 340,910 370,126 
Standard Oil Company (New Jersey). . . 133,955,000 145,270,000 367,000 398,000 229,585,000 256,595,000 629,000 703,000 
" The Standard Oil Company (Ohio)... .. 8,965,095 9,625,866 24,562 26,372 30,510,211 34,045,966 83,590 93,277 
ising ‘7 Sn Com ook. decis i vceeess 28,919,478 33,079,593 79,231 90,629 57,890,728 59,399,386 158,605 162,738 
: Sunray Oil Corporation.............:- 9,491,460 12,435,253 26,004 34,069 3,489,925 4,908,789 9,561 13,449 
ut — The Texas Company. .........+-++0- 84,071,329 89,751,538 230,332 245,895 132,545,992 139,097,232 363,140 381,039 
“ome a | Tide Water Associated Oil Company. .. 31,437,689 32 295,523 86,131 88,481 58,842,115 63,883,466 161,211 175,023 
nal i | Union Oil Company of California. ..... 25,517,000 27,743,000 69,910 76,008 34,352,000 36,976,000 94,115 101,304 
> ° — 
; i * Total Above Companies...... 944,347,001 1,017,899,041 | 2,587,252 | 2,788,764 | 1,474,441,589 | 1,599,975,.202 | 4,039,566 | 4,383,494 
‘ome (Percent of U.S. Total)..... 54.5 54.8 54.5 54.8 85.2 86.4 85.2 86.4 
H —_——...._._ 
cord (| {Royalty & Co-Owner Oil Produced, Est.| 141,109,322 | 152,009,857 | 386,601 | 416,712 | ............ | cece ceeeee | ceeeeee | eevee 
- | toss Prod., Above Companies, Est....} 1,085,456,323 | 1,169,998,898 | 2,973,853 | 3,205,476 | .........056 | ce cceece need | ceceweee | eeeweecs 
2S. wad (Percent of U.S. Total)....... 62.6 63.0 62.6 em omar ee ee se a rte ee 
| Rest of eee 648,482,677 686, 108, 10: 1,776,665 | 1,879,749 255,755,411 252,270,798 700,700 691,153 
(Percent of U.S. Total)....... 37.4 37.0 37.4 37.0 14.8 13.6 14.8 13.6 
y Total, United States..:...| 1,733,939,000 | 1,856,107,000 | 4,750,518 | 5,085,225 | 1,730,197,000 | 1,852,246,000 | 4,740,266 | 5,074,647 
* Production of 29 companies; refinery runs of 25 companies. t Net production of above companies (their net share) is here estimated as 
| representing 87 percent of their gross production; and production for account of royalty and co-owner interests is estimated as 13 percent of gross. 
E D | t Humble Oil and Refining Company's data are included with those of Standard Oil Company (N.J.) and are not:duplicated in totals. 
eS 
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daily in 1947, government figures show. 
Of this total, 4,383,494 barrels per day 
or 86.4 percent was accounted for by 25 
companies. The same companies in 1946 
ran to stills 4,039,566 barrels daily or 
85.2 percent of the U. S. total for that 
year. Subtraction from U. S. totals shows 
that the remainder of the refining indus- 
try ran to stills 691,153 barrels of crude 
per day in 1947, or 13.6 percent of the 
U. S. runs. This is a decrease from the 
previous year in actual runs as well as 
in percentage of the U. S. total for the 
smaller companies. In 1946 they had run 
to stills an aggregate of 700,700 barrels 
of crude per day or 14.8 percent of the 
U. S. total. The curtailment of opera- 
tions by the smaller refiners in contrast 
with expansion by larger companies 
probably was due to various causes, in- 
cluding the exceptional scarcity of crude 
oil, shortage of. transportation facilities, 
the high and forbidding costs of plant 
modernization and expansion, and high 
taxes. 


Considered with understanding, this 
tabulation showing U. S. petroleum in- 
dustry operations by companies is an 
eloquent justification of the free and 
competitive system under which the in- 
dustry so far has operated. — 

There is so much capital responsi- 
bility, and work involved in providing 
the oil used in the United States that 
it is difficult to conceive of the job con- 
tinuing to be done in any way except 
the way it is being done, under the free 
enterprise system. In this way, there is a 
wide division of the burden of supplying 
necessary capital; many minds attack 
and solve the problems that arise end- 
lessly; and many companies and opera- 
otrs join in the doing of the great task 
expected of the industry. 

While the leading producers are inte- 
grated companies with large refining 
interests, they all produce less crude oil 
than their refinery requirements and 
therefore are large purchasers of crude 
from other producers. Standard Oil 
Comipany (New Jersey) ranks as No. 1 
in refining as well as in production. Its 
domestic affiliates ran to stills 703,000 
barrels per day of crude oil in 1947, 
which was 13.9 percent of U. S. runs to 
stills. Second largest refiner was Socony- 
Vacuum Oil Company, with refinery 
runs averaging 460,000 barrels daily or 
9.1 percent of the U. S. total. Then came 
The Texas Company with runs of 381,- 
039 barrels daily or 7.5 percent of the 
national total; Standard Oil Company 
(Indiana) with runs of 370,126 barrels 
per day or 7.3 percent of the U. S. total; 
and Gulf Oil Corporation with runs of 
369,582 barrels daily or 7.3 percent of the 
national total. 


Shultes Succeeds Cohen 


Edwin M. Shultes III, of Albany, N. 
Y. has been named counsel for the 
Chemical Department of the General 
Electric Company, succeeding A. Cohen 
who will continue as patent counsel for 
the Chemical Department with head- 
quarters in Schenectady. 


Lubricants 
® CONTINUED FROM PAGE 143 


grew rapidly during the war. The sale 
of new cars and the competition of the 
highest quality products should gradu- 
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FIGURE | 
Total Demand for Lubricants on the U.S. Showing Exports and Domestic Uses 


ally reduce these ratios. We have, there- 
fore, indicated a declining ratio over the 
next few years. This decline approxi- 
mately offsets the requirements for ad- 
ditional cars. 

The forecasts for industrial lubricants 
are strictly mathematical on the trend 
line from Figure 2 and are based on the 
writer’s conception of the business ac- 
tivity as measured by the FBR index. 
We look for a modest decline over the 
next few years culminating in a sharper 
decline to the 1941 level by 1951. For 
every 10 point difference in the forecast 
of production as measured by the FRB 
index, we add or deduct about 2000 
barrels a day for the consumption of 
industrial lubricants. This has held fairly 
well in the past and may provide a work- 
able basis for forecasting. 

Adding the results together, we find 
that the consumption in 1948 may be a 
peak and may not be exceeded during 
the next few years. 


Exports 


Demands in the foreign field from 
1947 to 1951 may increase about 10,000 
barrels aday. There are available esti- 
mates for the lubricating requirements 
of the Marshall Plan countries, but ques- 
tions have been raised as to whether 
those volumes may be reached. The re- 
quirements in other countries are much 
more speculative. We have studied these 
problems and have come up with the 
above increase. We have even less in- 
formation on expansion in foreign plants 
for the production of lubricants. Plans 
are too uncertain, delays too frequent to 
get reliable figures. We have assumed, 
therefore, only a small increased daily 
rate in exports from the U. S., 1000 bar- 
rels each year. Some persons think if 
anything this may be high, particularly 
during 1951, There will be sufficient ca- 
pacity to do much more as we shall see 
later. 

























. ees « 









Total Demands and Required 
efinery Output 
Let’s set down (1000's barrels daily) 
all the forecasts and total them up: 








*Required production 







Year from crude in U. § 
1947 141.8 
1948 forecast 142.8 
1949 forecast 141.9 
1950 forecast 143.9 
1951 forecast 140.8 





* Excludes miscelaneous and additives. 






If these exports are too high and 
these U. S. industrial consumption fig- 
ures are too low, you might very well 
come up with the same results. Current 







exports data do not indicate any im 
creased exports, but some allocations 
may still be in effect. 





The theoretical capacity which was 
obtained in the U. S. in 1947 was 158,00) 
barrels a day. That is the total of the 
top production in each district in the 
U. S. The top month for the U. S., asa 
whole, was 149,000 in May. Since then 
capacity has been added. Therefore, we 
believe the country can make 162,00 
barrels a day of finished and blended 
(including additives and miscellaneous 
oils) lubricants. It is also safe to allow 
for about 5 percent below maximum 
demonstrated capacity to get good at- 
nual average capacities, so the 162,000 
barrel figure would be reduced to 153; 
900 as of January 1, 1948. The forecasts 
of these capacities over the next [e* 
years follows (in 1000's barrels daily): 
























Capacity Averast 
Year January 1 For Yew 
1948 153.9 157.9 
1949 161.9 165.9 
1950 169.9 4170.0 
1951 »170.0 






® One-half of any 1950 completions shoul 
be added. 

> All of 1950 completions should be added 
plus one-half of any 1951 completions. 






Comparison of Capacity and Demand 

The opening statement said capacities 
to produce were presently in place © 
take care of any foreseeable dema? 
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sure to ozone. 











G-E Flamenol cable, undamaged, can be seen 
inside a corroded conduit. 





Q- Many low-voltage circuits in a refinery 
are constantly exposed to oil or corrosive 
chemicals. How would you protect them 
from attack? 
1. Enclose them in sealed, corrosion-proof 
conduit? 


2. Use a protective covering such as 
lead sheathing? 


3. Specify a cable which has “built-in” 
resistance to oil and chemicals? 





“ Under many conditions, you would get 
the most economical protection by specifying 
General Electric Flamenol. This low-voltage 
cable has high resistance to chemical attack. In 
the photo above, the conduit has been seriously 
corroded, yet the Flamenol cable insulation 
remains intact. Write for Bulletin GEA-4352. 

























a 





On the left, ordinary rubber 
insulation cracked by expo- 








@.A corona around the sun or moon makes 
an impressive sight. But when you find it 
around a high-voltage electric cable, it’s a 
headache for one of these reasons, 

1. It causes a voltage loss. 
2. It produces dangerous arcing. 
3. It generates ozone. 


A, The corona caused by high voltages creates 

ozone which attacks many kinds of cable insu- 
lation at voltages as low as 2300 v. General 
Electric Coronol-Geoprene is a new butyl rub- 
ber-type power cable with exceptional resist- 
ance to ozone as well as heat and aging. It is 
less costly to use because its higher temperature 
insulation (80C) enables it to carry a heavier 
load. Less time is required for installation be- 
cause there is no lead or armor to strip, no lead 
joints to wipe. It is lighter and easier to handle 
than metal-clad cables. Check Bulletin GEA- 
4848 on the coupon. 

































HERE'S A TEAM THAT 
WILL WORK WITH YOU! 


Cable selection and application is so important 
in refineries today that General Electric offers 
you the services of two specialists. One is an 


e 


industry” man who understands your electri- 


cal problems. The other knows cable from A to 
Z. Together they can help you fill all your cable 
requirements from delicate instrument cables to 
heavy power mains. Moreover, they can help 
you get the right cable in the right place, thereby 
increasing the efficiency of your power distribu- 
tion system. For their technical assistance and 
recommendations, call or write. your nearest 
General Electric office. For more data on wire 
and cable, mail the coupon today 
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General Electric Company, Section E654-80 
Apparatus Department, Schenectady 5, N. Y. 
Please send me the following information on G-E wire and 
cable for refineries. 

e GEA-4507—G-E Bronze Interlocked-Armor Cable 
anne GEA-4848—G-E Coronol-Geoprene Cable 

uuu GEA-2623—G-E Varnished-Cambric 

awn GEA-4352—G-E Flamenol Cable 

vue Data on G-E Pre-assembled Aerial Cable 
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FEDERAL RESERVE BOARD INDEX OF INDUSTRIAL PRODUCTION 


FIGURE 2. 


Correlation Between Consumption of Industrial Lubricants in the U. S. and the F.R.B. Industrial 
Production Index. 


through 1951. Note the following (1000's 


barrels daily): 


Capacity to Produce 


Total Demand (Incl. Blending Ad- 
Year on U. 8. ditives & Misc. 
1947 146 *153 
194: 147 158 
1949 146 166 
1950 148 170+ 
1951 145 170+- 


* Average for month of May, plus 4000 ad- 


ditives and miscellaneous. 


The outlook is that there will be suf- 
ficient capacity to take care of a con- 
siderable expansion in demand from 
present levels with another 16,000 bar- 
rels of capacity being installed over the 
next two years. No probable deviations 
in the forecasts of demand would change 
this general conclusion. 


Quality 
We do not have sufficient data to 
state definitely that all the various kinds 
of lubricants will be in equal balance. 
Inquiries seem to indicate that there 


is little concern in the industry on this 
score, 

All of these forecasts are based upon 
a continuation of general peace condi- 
tions such as we now have, over the 
coming four years. We did not have any 
forecast of military needs, but we doubt 
that any changes in these would ma- 
terially alter our general conclusions. 


NOTE 
This talk was delivered at a recent Tulsa 
meeting of the API Committee on Lubrication. 


Millionth Barrel Received 
From the Middle East 


The millionth barrel of crude oil that 
the company has received in this coun- 
try from the Persian Gulf was delivered 
last month at the Paulsboro (N. J.) re- 
finery of the Socony-Vacuum Oil Com- 
pany, Inc. 

Imports will average 17,000 barrels 
daily for the rest of this year and after 
January 1, 1949, will increase gradually 
to 40,000 barrels. 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are from Bureau of Mines weekly reports; all others from American 
Petroleum Institute weekly reports, which are estimates on Bureau of Mines basis. 


(All figures in thousands of barrels—add 000) 















































Crude Oil Gasoline Gasoil and Distillate Residual Fuel 
Trends in Preduction| Runs toe Stecks | Preduction| Stocks | Production; Stocks | Preduction| Stecks 
eck Daily [Stills Daily; Week End| Weekly |WeekEnd| Weekly | WeekEnd| Weekly | Week End 
1947: 
January 25 4,672 4,820 221,655 14,624 99,801 5,630 50,257 8,224 48,558 
4,786 4,860 | 224,580 14,668 103,904 5,929 40,739 9,532 44,919 
March 29.. 4,865 4,843 225,720 14,396 107,576 5,969 32,737 8,668 43,364 
ye 4,930 4,725 | 234,051 14,213 860 5,435 32,286 8,186 42,668 
ie ot 5,024 5,000 239,370 4,709 867 5,732 36,032 8,910 45,224 
June 28....... 5,109 5,093 1 16,070 91,806 5,606 41,721 8,298 48,490 
July 26..... 5,084 5,162 231,357 16,142 85,812 5,708 47,097 8,738 52,497 
August 30... 5,157 5,209 228,281 16,753 105 5,919 808 8,962 55,242 
September 27 5,196 5,200 | 224,004 6,501 82,472 6,136 60,406 8,580 56,777 
October 25 5,205 5,165 | 224,308 16,529 82,003 6,638 62,609 8,666 57,419 
November 29 5,257 5,309 | 224,540 16,667 86,319 6,382 61,988 8,405 56,747 
— ber 27 5,285 5,543 770 17,013 91,269 7,041 50,324 9,698 51,896 
January 31 5,318 5,434 221,663 15,986 102,973 7,690 40,580 9,141 50,839 
February 5,387 5,463 220,507 15,796 111,040 7,963 33,836 8,824 49,206 
Mareh 27 5,377 5,324 222,814 15,783 112,991 7,682 30,717 8,854 48,334 
Apel ss 5,415 5,517 221,652 16,515 111,128 6,831 34,237 8,877 49,572 
ay 29... 5,452 5,715 | 221,722 7,827 107,185 7,054 38,641 9,508 55,146 
* May 22 
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Oil Supply Records 
0% bain Over 194] 


L. J. LOGAN 


Economics Editor 
















The petroleum industry is demonstrat. 
ing a high degree of efficiency and jp. 
genuity in supplying constantly increas. 
ing volumes of oils despite its inability 
to procure all the materials it needs for 
expanding its facilities. 

In the first quarter of 1948 the indus. 
try furnished oils to consumers at the 
record-breaking rate of 6,310,000 barrels 
daily. That was 6.6 percent more than 
the 5,917,000 barrels per day of demand 
supplied in the initial quarter of 1947. 
It was more than 50 percent in excess of 
the 4,068,000 barrels per day of total 
demand in the first three months of 
1941, last prewar year for the United 
States. 







Supply Trend as Forecast 


The volume of supply made available 
in the first quarter of 1948 was in line 
with the trend to be expected in the 
remainder of this year, as forecast by 
the American Petroleum Institute com- 
mittee that studied prospective short- 
term availability. That committee esti- 
mated that for the 12 months beginning 
April 1, 1948, available supply would be 
8 percent greater than in the preceding 
12 months. It warned, however, that 
part of that supply should go into ex 
pansion of stocks, lest it be necessary to 
continue emergency distribution meas- 
ures and threats of spot shortages. Ii 
stocks are built up as needed, the com- 
mittee stated, the supply available for 
current consumption will be only about 
4 to 5 percent more than one year previ- 
ously. 

Increase in supply of petroleum proé- 
ucts has been achieved almost wholly 
by expanding domestic production 0! 
crude oil and natural gasoline, as m- 
ports have shown.no material changt 
from a year ago. Stocks of crude oil and 
refined products followed usual seasonal 
trends in this year’s first quarter. 


































10 Percent Production Gain 


United States production of crude oil 
averaged 5,318,000 barrels daily in the 
first three months of 1948, This wa 
522,000 barrels a day or 10.9 percen! 
more than the output of 4,796,000 bar 
rels daily in the first quarter of 1947. It 
was 1,715,000 barrels a day or nearly 9 
percent more than the production 0 
3,603,000 barrels daily in the initial quar 
ter of 1941. 

Refinery throughput likewise has & 
ceeded earlier expectations. Crude runs 
to stills at U. S. refineries averageé 
5,370,000 barrels daily in the first quar 
ter of 1948. This was 570,000 barrels 
day or 11.9 percent more than the runs 
of 4,800,000 daily in the first three 
months of 1947. It was 1,790,000 bar- 
rels a. day or exactly 50 percent, mor 
than the runs of 3,580,000 daily in m8 
initial quarter of 1941. In the wee 
ended April 10 of this year, refinery ™"™ 
were well above the first quarter = 
age, having climbed to 5,568,000 barrels 
daily for that seven day period. 
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Petroleum, Tar, Gas Vapors, 
Steam and Sea Water. . . 


SUPER NICKEL 702 








Photos show the retubing of No. 2 Fuel Oil Cooler, 
bundle 332, for Combination Unit No. 7 at the Bayonne, 
N. J. Refinery of Tide Water Associated Oil Company. 


IS ALLOY, 70-30 copper-nickel to A.S.T.M. 
B111-47, is being used increasingly under 
highly corrosive conditions in the refining field. 


Large quantities of Super Nickel 702 are being 
used by the Tide Water Associated Oil Company 
in its Bayonne, N. J. Refinery. Considerable retub- 
ing of heat exchangers cooled by salt water was 
undertaken during 1947, and the work continues. 


Here, it was necessary to find a tube material 
that would resist not only the destructive forces 
commonly encountered in petroleum cracking and 
refining but withstand as well the action of a cor- 
Tosive coolant, salt water from Bayonne harbor. 


In determining the most suitable metal to meet 
your own heat exchange problems, the broad ex- 
perience and metallurgical knowledge of our Tech- 
nical Department is at your service. Anaconda 
Condenser and Heat Exchanger Tubes are avail- 
able in eleven standard and several special alloys, 
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and are precisely controlled through every step 
of manufacture. 

Anaconda Publication B-2, sent free on request, 
contains further information on tubes and plates 
for heat exchange applications. asist 








HEAT EXCHANGER TUBES 
THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


’ Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMER"'CAN Brass LTD., 
New Toronto, Ont. 
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OPERATION HOW {| I lI MAINTENANCE 





HOW TO— 


Fabricate a Propane Drying System 





TO TaNK Car 
LOADING RACK 





Above—View show- 





ing preheater, des- 
ciccant bed and load- 
ing pump. Top of 
dryer vessel is fitted 
with a flange and 
bolted cover to allow 
convenient access for 
inspection or other 
purposes. 





Right—Flow chart ——~ 


of system. 
LOADING PUMP 
® WOURS DALY 





‘Re INSURE a water free propane 
product to prevent the freezing of the 
LPG system lines of the ultimate user, 
Gregg - Tex Gasoline Corporation of 
Longview, Texas, has installed a pro- 
pane drying system through which all 
liquid propane is pumped before it is 
loaded for distribution. 

The installation was shop fabricated 
and installed by the maintenance crew. 

\ high-pressure, simplex steam pump 
used for the loading of propane, dis- 
charges directly into the dessicant ves- 
sel containing activated alumina. The 
propane enters the tower near the top 
and flows downward through dryer beds 
to an outlet near the bottom. The dessi- 
cant, an activated alumina, absorbs any 
water in the propane. 

To reactivate the alumina, a stream 
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PROPANE ORYING SYSTEM 
GREG-TEX GASOLINE CORPORATION 
__ LONGVIEW, 





xX] 


S45 


ORVER 








REGENERATION GAS 
SYSTEM 





TEXAS. 





of dry residue gas is heated to a tem- 
perature somewhat over 300° F. and 
routed through the dryer vessels to va- 
porize absorbed water and drive it from 
the vessel. 

This regenerating gas is heated by pass 
ing it through a steam heated exchanger 
counter-current to the direction of pro- 
pane flow. This gas enters the tower 
at a point below the alumina bed and 
leaves above the bed, returning to the 
plant fuel system. 

The tower is fabricated from twelve 
inch diameter pipe. A flanged opening 
at the top of the vessel facilitates filling 
and maintenance. Thermometers at sev- 
eral levels indicate the temperature of 
the alumina during the reactivating oper- 
ation. 

The practice at this plant is to load 
tank cars during one shift only each 


——_ 


day, and one dryer vessel has beep 
found adequate for propane dehydration 
needs if regenerated each day between 
loading operations. 

To insure complete reactivation, the 
regeneration step is continued for a time 
equal to the on-stream time of the 
vessel. 

The drying system has functioned sat. 
isfactorily at the plant and since its use 
line freezing at consumer installations 
has been eliminated. 


HOW— 


Thread Seal Pails 
Help on the Job 


a shop-made pails having 2 
hinged lid and bail for carrying, offer 
a convenient method for providing clean 
pipe thread paste on the job. Labeling 
the pail to identify the material con- 
tained prevents uses of wrong type of 
paste. 

The lid prevents the paste from be 
coming contaminated with foreign ma 
terial and debris which result in ur- 
necessary waste of paste. 

It also prevents the paste from dry- 
ing in pail and becoming useless. 


Covered Pails for Thread Seal 
HOW— 


Relief Valve Re-Location 
Hliminates Corrosion 


To ELIMINATE the difficulty ” 
operation of an HCl stripper column 
the isomerization unit, caused by_ com 
sion of relief valves due to the HCl ove 
head vapors, Roy Pierce, Rice 
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ORIGINAL SAFETY VALVE 
‘ LOCATION 
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KETTLE REBOILER 


PRODUCTS 





Diogram shows original safety valve ond 
relocation. 


operator-supervisor, Phillips Petroleum 
Company, relocated the valves as shown 
in Figure 1. The new location provided 
reduced maintenance cost, relief valve 
replacement, and HCl vapor losses, in 
addition to affording better protection to 
the vessel. 

From Figure 2, a curve showing the 
percent HC] on the trays up the column, 
it is indicated that the overhead HCl- 
butane vapors from the stripper con- 
tained about 40 percent HCl, but in the 
new location on the reboiler return line, 
the vapors are substantially free of HCl. 
Since the volume of vapors at each loca- 
tion is approximately equal, pressure re- 
lief is afforded the column by the valve 
in the new location equal to that of the 
former location. 
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PERCENT HCI IN VAPOR 


P 
wae of HCI at various tray levels. Lower 
Contain smaller percent of corrosive vapors. 


HOW TO— 


Make a Laboratory Grease Kettle 


SMALL oil-heated 
kettle for the easy 
preparation of many 
types of lubricating 
greases in small quan- 
tities for laboratory 
study has been de- 
veloped by engineers 
of The Texas Com- 
pany’s Beacon re- 
search laboratory. The 
kettle cuts the time re- 
quired to make lu- 
bricants for research 
and testing and, by 
maintaining close 
temperature control, 
provides a high de- 
gree of accuracy in 
reproducing prod- 
ucts. By elimination bd 
of a draw-off valve, 
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all possibility of loss == 


of ingredients or con- 
tamination of the 
grease by remnants 
of previous batches 
is avoided. 

The conventional 
steam-jacketed kettle 
used in preparing 
greases in the labor- 
atory stirs less effec- 
tively, allowing chan- 
neling of stiff grease 
bases and producing 
poor mixing and un- 
even heat distribu- 
tion. The new four- 
liter kettle is stirred by a pestle B 
which moves with a planetary motion, 
reaching all parts of the interior; it is 
heated by an oil jacket, A and insu- 
lated with magnesia to insure precise 
temperature control. 

To avoid “dead spots” on the kettle 
wall above the pestle and on the pestle 
itself, a scraper C runs in contact with 
the wall one-fourth of a revolution be- 
hind the pestle. A cross arm of the 
scraper sweeps both the pestle top and 
the lower part of the pestle shaft. 

The kettle is a flat-bottomed cylinder 
8 inches in height and diameter, lined 
with 14-gage stainless steel inside of an 
oil jacket, and insulated throughout 
with magnesia. The pestle, a stainless 





HOW TO— 


Guide Maintenance 
Trucks Over Ditch Covers 


To PREVENT driving over the steel 
cover of the pipe ditch except at the 
point where reinforcement is made for 
the purpose, one refiner has marked 
plainly with broad stripes of white paint 
the exact position that maintenance ve- 
hicles are to follow when entering and 
leaving the area. 





| Descriptive details with pho- _ 
tos or sketches solicited for | 
| this department. 
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Details of Grease Kettle 


steel cylinder 5-1/16 inches in diameter 
and 4 inches high, is mounted on a 1- 
inch shaft. It moves around the kettle 
at 18% rpm. and rotates on its shaft at 

rpm, resulting in a shearing motion 
at the kettle wall of 8 inches per second. 
It clears walls and bottom by 1/16 inch. 

Heating is accomplished by pumping 
pre-heated oil through the jacketing on 
the kettle bottom and sides, and tem- 
perature is measured by a thermocouple 
which passes through the jacket to the 
outer surface of the stainless steel liner. 
The kettle may be tilted: to remove fin- 
ished products. During this operation 
the pestle and scraper unit are removed, 
and swing joints on the connections pre- 
vent damage to the pipe system. 





Maintenance trucks are guided by broad white 
markers. 
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THE /V\ONTH IN THE INDUSTRY 








Evans Elected President 
Of Institute of Petroleum 


E. A. Evans of C. C. Wakefield & Co., 
Ltd., has been elected president of the 
Institute of Petroleum, according to an 
announcement received from the Insti- 
tute, London. Evans succeeds Sir An- 
drew Agnew, Institute president since 
1946. Others elected include: 

Vice presidents—E. B. Evans, Ph.D., 
Esso Development Company, Ltd.; H. 
Hyams, Shell Petroleum Company, Ltd.; 
V. C. Iling, Imperial College of Sci- 
ence; J. A. Oriel, “Shell” Refining & 
Marketing Company, Ltd.; A. P. 
Southwell, Kuwait Oil Company, Ltd., 
and H. C. Tett, Esso Development Com- 
pany, Ltd.; 

onorary treasurer*-G. H. Coxon, 
Anglo-Iranian Oil Company, Ltd. 

Honorary secretary—C. Chilvers, An- 
glo-American Oil Company, Ltd. 

Members of council—W. S. Ault, 
Shell-Mex & British Petroleum, Ltd.; 
M. A. L. Banks, Anglo-Iranian Oil 
Company, Ltd.; A. T. Beazley, Lobitos 
Oilfields Ltd.; C. T. Brunner, Shell-Mex 
& B. P., Ltd.; E. J. Dunstan, Manches- 
ter Oil Refinery Ltd.; F. L. Garton, 
Shell Petroleum Company, Ltd.; T. F. 
Laurie, Anglo-American Oil Company, 
Ltd.; F. Morton, Trinidad Leaseholds 
Ltd.; J. S. Parker, Lobitos Oilfields 
Ltd.; H. E. F. Pracy, “Shell” Refining 
& Marketing Company, Ltd.; D. L. Sam- 
uel, Shell Petroleum Company Ltd.; G. 
H. Smith, Scottish Oils Ltd.; E. Stokoe, 
E. J. Sturgess, Shell Petroleum Com- 
pany Ltd.; A. Beeby Thompson, A. 
Beeby Thompson & Partners; H. 
Thornley, C. C. Wakefield & Company 
Ltd.; E. Thornton, Anglo-Iranian Oil 
Company Ltd.; R. R. Tweed, British 
Controlled Oilfields Ltd.; H. de Wilde, 
Shell Petroleum Company Ltd.; A. T. 
Wilford, London Transport Executive; 
and W. J. Wilson, Burmah Oil Com- 
pany Ltd. 


Vagtborg Named Head of 
Slick Research Institutes 


Dr. Harold Vagtborg, president and 
director of Midwest Research Institute 
at Kansas City, Missouri, since its in- 
ception on January 1, 1945, on September 
1, will become president and director 
of Southwest Research Institute based 
in Houston, Texas; as director of the 
Institute of Inventive Research; and as 
director of the Foundation of Applied 
Research; also as technical director of 
the 3500-acre Essar Ranch, all located 
just outside the city limits of San An- 
tonio. All four institutions were founded 
by Tom B. Slick, oil man and rancher 
of San Antonio. 

Dr. Vagtborg will remain as president 
and director of Midwest until July 1, 
1948, at which time he will, at the 
request of the board of governors, 
function in an advisory capacity until 
his permanent successor is appointed. 

Dr. George E. Ziegler, Executive 
Scientist, will continue as executive 
scientist, and also will take over the 
administrative responsibilities of Mid- 
west Research Institute until Dr. Vagt- 
borg’s successor is announced. 
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Meetings 


June 
| 20-23—-Amertcan Society of Agricultural 
Engineers, Portland, Ore., Mult- 
} nomah Hotel. 
| 21-25—American Society for Testing 
Materials, annual meeting, De- 
troit, Book-Cadillac Hotel. 
] 30—to July 2—API, Eastern Spring 
Meet, White Sulphur Springs, 
Va., Greenbrier Hotel. 
September 
3-17—Third Instrument Conference and 
Exhibit, Philadelphia, Conven- 
tion Hall. 
15-17—National Petroleum Assn, meet- 
ing, Atlantic City, Hotel Tray- 
} more. 
16—API Lubrication Committee, At- 
lantic City, Hotel Traymore. 
| 20-22—National Butane-Propane Asso- 
ciation, Chicago. | 
| 27-28—Independent Petroleum Associa- | 
| tion of America, San Antonio, | 
Plaza Hotel. 
| October 
| 4- 9—American Gas Association con- | 
vention, Atlantic City, Ambassa- 
dor and other hotels. 
8—California Natural Gasoline As- 
sociation, annual fall meeting, 
Los Angeles, Ambassador Hotel. 
-National Lubricating Grease In- 
stitute, annual convention, Chi- 
cago, Edgewater Beach Hotel. 
12-16—National Chemical Exposition, 
Chicago, Coliseum. 
14-15—Indiana Independent Petroleum 
Association, Indianapolis Hotel 
Severin. 
14-15—Texas Mid-Continent Oil & Gas 
Association, Fort Worth. 
15-16—American Oil Chemists Society, 
New York. 
25-29—National Metal Congress and Ex- 
position (American Society for 
| Metals), Philadelphia. 





11-13 


x) 


-29—American Society for Metals an- 
nual convention, Philadelphia, 

Benjamin Franklin Hotel. 
-29—American Welding Society an- 
nual convention, Philadelphia, 

Bellevue-Stratford Hotel. 
25-28—Metals Institute Division AIME 
fall meeting, Philadelphia, Hotel 


to 
nn 


Adelphia. 
November 
; 4- 5—Society of Automotive Engineers, 


Fuels-Lubricants Division, Tulsa, 
Mayo Hotel. 
8- 9—API Lubrication Committee, 
Chicago, Stevens Hotel. 


8-11—American Petroleum Institute 


annual meeting, Chicago, Stev- 
ens Hotel. 
28—to Dec. 3—American Society of 


Mechanical Engineers annual 
meet, New York. 

29—to Dec. 4—18th National Exposi- 
tion of Power and Mechanical 
Engineering, New York, Grand 
Central Palace. 





GE Names Golliher 


Frank E. Golliher has been named 
production supervisor of General Elec- 
tric Company’s plastics division. Golli- 
her, who has been a GE employee for 
17 years, will headquarter at Pittsfield, 
Mass. 

Charles W. Bentley has been named 
assistant to the manager of GE’s new 
Decatur, IIl., plastics molding plant. 


Atlantic Elects Supplee 


Directors H. W. Field and John D. 
Gill last month were reelected and 
Henderson Supplee, Jr., vice president 
and general manager of domestic sales, 
was named to The Atlantic Refining 
Company directorate. 





Socony-Vacuum Opens 
New Paulsboro Laboratory 


Housing “the most modern and most 
complete facilities ever devised for im- 
proving present petroleum products and 
for developing new ones,” a new chem- 
istry and physics building was opened 
April 30 at Paulsboro, N. J., by Socony- 
Vacuum Oil Company, Inc. This build- 
ing contains the main laboratories. 

One activity which the new building 
makes possible is the study of radio- 
active elements as tracers to assist in 
studying difficult lubrication problems. 
Another permits studies of chemical re- 
actions by electronic methods. Still an- 
other brings together a host of pre- 
cise apparatus for extremely intricate 
analyses. 

The equipment includes a newly-de- 
veloped electron microscope which mag- 
nifies and photographs particles to 
100,000 times their original diameters, 
Other equipment includes a camera 
which photographs the interiors of solid 
substances such as steel, and an emission 
spectrograph which reveals the metals 
in specks of material so small that ten 
of them would fail to cover the head 
of a pin. 

Socony-Vacuum officials said _ that 
scores of persons were consulted within 
and without the petroleum industry to 
assure that no modern aid or develop- 
ment in laboratory work would be over- 
looked. They said that the advice of the 
country’s leading physicists, chemists 
and engineers was sought freely to as- 
sure the building’s complete modernity 




































Storage Capacity Study 
Group Is Named by NPC 


Walter S. Hallanan, chairman of 
NPC, has announced appointment of 
two new committees, one to study, for 
both crude oil and petroleum products, 
storage capacity, stock levels, and non- 
available stocks, the second committee 
to consider proposed revisions of the 
regulations relating to the sale of gov- 
ernment royalty oil. The committees 


follow: 

Petroleum Storage Capacity—Chairman, L. § 
Wescoat, The Pure Oil Company, Chicago 
Merle Becker, W. C. McBride, Inc., St. Louls 
H. T. Ashton, Western Petroleum Refiner 
Association, St. Louis; John W. Boatwright 
Standard Oil Company (Indiana), Chicag0 
William R. Boyd, Jr., American Petroleum 
Institute, New York; Austin Cadle, Standar 
Oil Company of California, San Francisco; J. 8 
Fisher, Kendall Refining Company, Bradford 
Pa.; R. J. Gonzalez, Humble Oil & Refininé 
Company, Houston; Lionel L. Jacobs, Atianti 
Coast Oil Conference, Inc., New York; J. 4 
Lentz, Continental Oil Company, Denver; A. / 
McIntosh, Socony-Vacuum Oil Company, Inc 
New York; Joseph L. Nolan, Farmers Union 
Central Exchange, St. Paul; Rankin P. Peck 
National Congress of Petroleum Retailers, Ine. 
Detroit; Frank M. Porter, Mid-Continent 0! 
and Gas Association, Oklahoma City; E. 
Pyles, Jergins Oil Company, Long Beach 
Calif.; and D. T. Ring, Pennsylvania Grade 
Crude Oil Association, Columbus. i 

Government Royalty Oil Regulations—Chalr 
man, L. F. McCollum, Continental Oil = 
pany, Ponca City, Okla.; R. O. Anderson, - 
Refining Company, Roswell, N. M.; Howard A. 
Cowden, Consumers Cooperative Association 
Kansas City; Don E. Gilman, Western Oll _ 
Gas Association, Los Angeles; H. H. —_ 
The Ohio Oil Company, Casper, Wy?-; om 
P. Dunnigan. Producers Refining Company, [™ 
West Branch, Mich.; Carl A. Johnson, 10 
pendent Refiners Association of California, ~ 
Los Angeles; Jack Lane, Douglas Oil and _ 
fining Company, Los Angeles; Frank R. 10% 
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- preparing new polymers to investigate 
their suitability as Paramins. 





ee His findings are coordinated with the work of over 
2,000 research scientists and technicians . . . 


» They are constantly developing and testing new and improved 
compounds in America’s largest petroleum laboratories . . . 


& Compounds can help to improve your prod- 
ucts... and sales ... when you use PARAMINS! 


PARAMINS ‘ean mrss 


| naeeeeemneenaane 
ADDITIVES WITH A BACKGROUND PARAMINS ADDITIVES ARE KNOWN BY THE BRANDS: 
PARATONE —for improved viscosity index. 


PARAFLOW —/for lower stable pour. 

PARATAC —for tacky oils and greases. 

PARAPOID —for E.P. gear oils. 

PARANOX —for inhibiting corrosion and oxidation. 
PARASHEEN —for better appearance. 


EN JAY Cc 0 MPAN wy IN Cc . PARADYNE —for improved gasoline. 


ESSO BUILDING, 15 WEST 51sT STREET, NEW YORK 19, N.Y. « AGENTS AND DISTRIBUTORS THROUGHOUT THE WORLD 
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Mohawk Refining Company, San Francisco; 
A. C. Mattei, Honolulu Oil Corporation, San 
Francisco; M. H. Robineau, Frontier Refining 
Company, Denver; A. C. Sailstad, Stanolind 
Oil Purchasing Company, Tulsa; R. 8S. Shannon, 
Pioneer Oil Corporation, Denver; Russel S. 
Williams, Individually Branded Petroleum As- 
sociation of America, Indianapolis; Henry E. 
Zoller, The Derby Oil Company, Wichita, Kan.; 
and Glenn E. Nielson, Husky Refining Com- 
pany, Cody, Wyo. 


Functional Heads Named 
For Information Committee 


Appointment of chairmen to head 
functional sub-committees of the Oil In- 
dustry Information Committee, which is 
directing the oil industry’s national pub- 
lic relations program, announced last 
month include: 

Advertising, H. L. Curtis, Shell Oil 
Company, New York; Background 
Briefs, Conger Reynolds, Standard Oil 
Company (Indiana); Coordination, 
Ralph Champlin,~ Ethyl Corporation, 
New York; Community Relations, Philip 
C. Humphrey, The Texas Company, 
New York; Education and Youth, G. 
Stewart Brown, Standard Oil Company 
of California, San Francisco; Employe 
Material, G. A. Freyermuth, Standard 
Oil Company (New Jersey), New York; 
Exhibits and Special Events, M. S. 
Hauser, Ohio Oil Company, Findlay, 
Ohio; Industry Participation, W. R. 
Huber, Gulf Oil Corporation, Pitts- 
burgh; Motion Pictures, Don E. Gilman, 
Western Oil & Gas Association, Los 
Angeles; Press and Radio, Franklyn 
Waltman, Sun Oil Company, Philadel- 
phia; Rural Information, Stanton K. 
Smith, Smith Oil & Refining Company, 
Rockford, Ill, and Surveys, J. L. Du- 
pree, Ivy Lee & T. J. Ross, New York. 

J. A. Lentz, western sales manager of 
Continental Oil Company, Denver, and 

N. Finnegan, Jr., assistant to the 
president of Humble Oil & Refining 
Company, Houston, were elected mem- 
bers of the central committee. 


Esso’s Record Run 


Resumption of operations in Esso 
Standard Oil Company’s refinery at Ev- 
erett, Mass., following a record run of 
114 days, longest in refinery’s history, 
was announced last month. Normally, 
the refinery is shut down for inspection 
and repairs every 49 days, but “the sit- 
uation in New England has been so tight 
that we’ve resorted to unusual methods 
all along the line,” Manager C. H. Cole 
declared. 

Construction of storage tanks at the 
Esso refinery to hold ten million gallons 
of kerosene and heating oil is in prog- 
ress. 


Tide Water Will Import 
Crude from Middle East 


Tide Water Associated Oil Company 
has announced that it will purchase a 
quantity of Middle East crude oil for 
delivery to its Bayonne, N. J., refinery 
for experimental refining purposes. It is 
planned to lift the first cargo during 
June for arrival at Bayonne during July. 
Transportation will be handled in the 
company’s own tankers. 
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Mellon Drake 





Swensrud 


Gidney 


Swensrud Named President 
Of Gulf; Mellon Retires 


W. L. Mellon, for 45 years the active 
head of Gulf Oil Corporation has re- 
tired as chairman of the board and has 
been succeeded by J. F. Drake, president 
of Gulf since 1931 
who has been asso- 
ciated with the Mel- 
lon family for almost 
30 years. Mellon will 
continue as a direc- 


tor. 

J. E. Nelson, Gulf 
vice president and 
treasurer, who has 
been with the Mel- 
lon family for 45 
years, has been 
elected executive vice 
president. H. A. Gid- 
ney, vice president 
and comptroller, with 
28 years of Gulf service, has also been 
elected an executive vice president. 

S. A. Swensrud, executive vice presi- 
dent since May, 1947, succeeds Drake 
as president. 

H. R. Moorhead, Jr., former assist- 
ant treasurer, was elected treasurer, suc- 
ceeding Nelson. W. L. Naylor, former 
assistant comptroller, was elected comp- 
troller succeeding Gidney. 

Mellon is one of the founders of Gulf 
Oil Corporation which was organized in 
1907. He was elected president in 1909. 
In 1931 he was elected chairman of the 
board of directors and appointed chair- 
man of the executive committee. Mellon 
is the grandson of Judge Thomas Mel- 
lon, founder of the Mellon National 
Bank and Trust, and a nephew of the 
late Andrew W. Mellon United States 
Secretary of the Treasury. 

Drake, Mellon’s successor, joined Gulf 
in 1919 as assistant to the president. He 
left the company in 1923 returning in 
1931 as president and director and a 
member of the executive committee. 
During World War II he served on the 
Petroleum Industry War Council and 
other government war committees. 

Swensrud, new president succeeding 
Drake, is a comparative newcomer to 





Nelson 





the Gulf organization, joining in 194 
as a director and executive vice preg. 
dent. In his previous 20 years in the gj 
industry, Swensrud was associated with 
the Standard Oil Company of Ohi 
serving as assistant to the president fron, 
1928 to 1939 when he became vice preg. 
dent in charge of production, supply, an 
transportation. In 1940 he was elected, 
director and in 1946 became executiye 
vice president. 


Appropriations for Interior 
Are Reduced by Committee 


The House appropriations committe 
has slashed more than $80 million from 
that requested by the Interior Depart. 
ment for the next fiscal year, including 
$2.5 million of the $9.75 million r. 
quested for synthetic fuels research and 
$100,000 of the $400,000 asked for the 
Oil and Gas Division. Among depart. 
mental activities that escaped cutting by 
the committee was a $606, item for 
oil and gas investigations by the Bureay 
of Mines. 

Despite cuts below the President's 
budget estimates, the total of $375,677. 
591 recommended for the department 
by the committee represents an increase 
over appropriations for the current year 
of nearly $113 million. 

Secretary Krug’s office was hardest 
hit. Of the $8,593,650 requested, only 
$4,811,863 was granted. This cut in 
cluded complete elimination of $208,312 
to finance a program staff. The commit 
tee informed the House that the secre- 
tary and his assistants should determine 
policy and approve programs, and that 
such programs should be submitted to 
them by the bureau heads. 

In the synthetic fuels program the 
committee doubted that $9.75 million 
would be required in the new_fiscal year 
due to carry-over of funds already ap- 
propriated. The committee did not wish 
to hamper early completion of plants 
under construction, and “if additional 
funds are necessary, we will give ful 
consideration to a request for them.’ 


Check to Be Made of 
Idle Refining Capacity 


The Commerce Department has 
planned a survey to see what can it 
done to utilize idle independent refining 
capacity, this instead of channelling 
steel under proposed voluntary agrt 
ments program to major refiners. 

C. A. Hahn, chief of petroleum dir 
sion of Commerce Department's offit 
of industry cooperation, was asked 
George Meredith, chief staff member 
Wherry small business committt 
whether Commerce in drawing up p@ 
posed voluntary steel allocation progr 
was concerned over advisability of si 
idle capacity of independent refines 
rather than building up new capactl 
for the majors. Hahn reported that the 
problem was part of the exploration, 4 
that it was considered very important. 


Compact Committee Points 
To Increase in Oil Demand 


The Interstate Oil Compact Comms 
sion has ‘announced that the domesté 
demand for all oil products will be / 
percent greater in the 12 months begi® 
ning April 1, 1948, than in the previ™ 
12 months. . 

To meet the demand and to incretll 
crude and product inventories to ™ 
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quate working levels, the group's Eco- 
nomic Advisory Committee stated that 
imports should average 110,000 barrels 
per day; domestic crude production 
should average 5.5 million barrels per 
day during the next 12 months; refiner 
crude runs to stills during the next 12 
months should average 5,585,000 barrels 
per day; yields of kerosine and distillate 
juel oils required will be exceptionally 
high, and that economical and more effi- 
cient use by consumers of petroleum 
products will be required. 

Also, the committee reported that “all 
operations must be expanded promptly 
above the present high levels if the in- 
dustry is to meet peak demands next 
winter, when requirements will far ex- 
ceed operating capacity.” It was said 
that there could be a moderate increase 
in new fuel consuming equipment, but 
with a substantially lower rate of addi- 
tions than in 1947, 


Oil Compound Independents 


| Organize, Elect L. F. Paape 


L. F. Paape, Filmite Oil Corporation, 
Milwaukee, Wis., has been elected presi- 
dent at the organization meeting of the 
Independent Oil Compounders Associa- 
tion,a newly formed nationwide group of 
independent lubricating oil compounders. 

Other officers are Fred H. Helling of 
the Penn Central Oil Company, Kansas 
City, vice-president; Harold J. Hlavka, 
Smith Oil & Refining Company, Rock- 
ford, Ill., treasurer, and Robert W. Had- 
lick, acting secretary. 

The board of directors comprises E. J. 
Keitel, Jr.. Columbia Oil Company, St. 
Louis; Jack C. Nourse, Nourse Oil 
Company, Kansas City; C. F. Batten- 
ield, C. F. Battenfeld Oil Company, De- 
troit; D. F. Riley, Riley Brothers, Inc., 
Burlington, Iowa; John Paple, H. A. 
Stahl Company, St. Paul, Minn.; R. J. 
Urbanek, Golden West Oil Company, 
Salina, .Kan., and Kenneth E. Lemmons, 
D. A. Lubricant Company, Indianapolis. 

The association was organized to pro- 
mote the social, scientific, and economic 
welfare of compounders, to aid in pre- 
venting monopolistic practices, promote 
ree enterprise in the petroleum indus- 
try and combat unfair trade practices 
“that may now or hereafter exist.” First 
annual meeting of the association will 
he held in Chicago on October 4. 


Thomas Elected Head of 
Chicago Section ACS 


Dr. Charles L. Thomas, director of 
research of the Great Lakes Carbon Cor- 
poration, has been elected chairman of 
the Chicago Section of the American 
hemical Society, and will assume of- 
fice on July 1, succeeding Dr. Herbert 

obinson, assistant director of re- 
search of Swift & Company. 

, Dr. Albert E. Sidwell, director of the 
merican Medical Association labora- 
ory, was named chairman-elect and Dr. 
> tvin C. Rogers, research director of 
- &. Donnelley & Sons, was chosen 
as vice-chairman, 


f t. F. Leo Kauffman of Swift & 
eany: secretary, and Dr. Carl S. 
miner, Jr.. Miner Laboratories treas- 


Wer, were re-elected. 





Wiess Baker 


Wiess Elected Chairman, 
Baker Humble President 


Election of Harry C. Wiess as chair- 
man of the board of directors and eleva- 
tion of Executive Vice President Hines 
C. Baker to the presidency was an- 
nounced last month by the board of di- 
rectors of Humble Oil & Refining Com- 
pany, Houston. Morgan J. Davis and C. 
E. Reistle, Jr., were elected as new di- 
rectors. 

Wiess is one of the originators of 
Humble and is the only original member 
of the board of directors still connected 
with the company. He served as presi- 
dent from 1937 until his election as 
chairman of the board. 

Baker has served as executive vice 
president since 1945, 


Powell Named Manager 
Of El Segundo Refinery 


Fred Powell has been named general 
manager of Standard Oil Company of 
California’s El Se- 
gundo refinery, suc- 
ceeding W. W. Davi- 
son, recently named 
a vice president of 
Standard. 

Powell was gradu- 
ated from the Univer- 
sity of Washington 
in 1922 as a chemical 
enginer and joined 
Standard in 1925. Ex- 
cept for a year at the 
El Paso refinery of 
Standard Oil Com- 
pany of Texas, he 
worked at the Rich- 
mond, Calif., plant until 1938, when he 
was made assistant to the superintendent 
of the Bakersfield refinery. In 1941, he 
became assistant superintendent at El 
Segundo refinery and then manager of 
the refining division there. He was made 
president of California Refining Com- 
pany, Standard affiliate at Barber, N. J., 
in 1946, which position he held until his 
new appointment. 





Powell 


Oronite Promotes Venatta 


Oronite Chemical Company, subsidi- 
ary of Standard Oil Company of Cali- 
fornia, has named Warren K. Venatta 
manager of product control. 

In his new position, Venatta will co- 
ordinate production availability with re- 
quirements. 

Venatta joined California Research 
Corporation as an assistant engineer in 
technical service and since 1943 has been 
a group supervisor in charge of gasoline 
synthesis. His work has been principally 
connected with alkylation, isomerization 
and propylene polymerization. 
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Synthetic Liquid Fuels 
Bill Offered in Senate 


Senator McCarron has introduced a 
companion to Wolverton $350 million 
synthetic liquid fuels bill in the Senate. 
The bill is identical with the amended 
House bill (H. R. 5475) and has been re- 
ferred to Senate Commerce Committee. 

The House Commerce Committee has 
unanimously approved the new version 
of the Wolverton Bill for a synthetic 
liquid fuels industry with a designed 
capacity of not more than 30,000 barrels 
per day. 

The new bill is $50 million lower than 
the original bill. It gives top priority to 
private individuals and companies, but 
provides that Secretary of Interior, with 
concurrence of National Security Re- 
sources Board, can step in if private in- 
dustry fails to do the job. The RFC will 
be required to follow Interior’s recom- 
mendations and make contracts with 
private industry for construction and 
operation of commercial plants, in event 
private industry itself is not going along 
fast enough within one year after enact- 
ment of bill. 


Brown Declares Fuel Oil 
Synthesis Plan Is Silly 


Synthesizing liquid fuel for heating 
services where gas or coal would do as 
well is “obviously silly,” according to 
Bruce K. Brown, vice president of 
Standard Oil Company (Indiana). 

Brown said, at a meeting in New Or- 
leans, that to produce only 2 million 
barrels per day of liquid fuels from gas, 
shale, and coal (less than 40 percent of 
present liquid fuel consumption) would 
require $20 billion investment, seven 
years’ work, and 250,000 workers. 

He said special plants to synthesize 
liquid fuels from gas may increase the 
fuel supply by as much as 10 percent. 
If the U. S. conducts itself sensibly, he 
said, there will be enough fuel to support 
an increasing population, increased 
mechanization, and a possible war. Spot 
shortages of petroleum would not have 
occurred except for the war-impelled 
steel shortage, he said. 

The oil industry is doing a good job, 
but instead of receiving confidence and 
support, Brown asserted, they are get- 
ting proposals for federal exploration for 
oil; attempts at federal ownership of 
tidelands prompted by fear that big oil 
companies will get something to which 
they are not deemed entitled, arguments 
that large oil companies should be frag- 
mentized, made public utilities, and pro- 
posals for regulatory commissions for 
oil such as ICC. 


Fuel Oil Standards Change 
Is Submitted to Industry 


A recommended revision of fuel oils, 
Commercial Standard CS12-40, has been 
submitted to producers, distributors, and 
users of this product for written accept- 
ance, the Commodity Standards Divi- 
sion of the National Bureau of Standards 
has announced, 

This revision was developed by Tech- 
nical Committee E of ASTM D-2, and 
indorsed by the standing committee for 
the Commercial Standard. The purpose 
is to bring the standard into line with 
current refinery.practice and burner con- 
struction. The specifications cover five 
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Good connections at Shell Oil 


ERE is a picture of interest to 
H everyone concerned with oil or 
chemical piping. The scene—a bank of 
heat exchangers at a Shell Oil Com- 
pany cycling plant. 

This labyrinth of critical piping was 
put together with Tube-Turn seamless 
welding fittings—the fittings that form 
a continuous, leakproof metal struc- 
ture with the pipe. ‘They are strong as 
the pipe itself. They fill the bill for 
truly permanent piping systems, free 
of maintenance problems. 

Tube-Turn welding fittings are man- 
ufactured in a wide range of types, 


sizes, metals and alloys. Your nearby 
Tube Turns distributor carries a large 
stock. For fast service in good connec- 
tions, specify ““Tube-Turn.”’ 


TUBE TURNS, INC. 
244 E. Broadway, Louisville 1, Ky. 


District Offices at ‘New York, Philadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Write for copy of research 
paper presented before 
A.S.M.E., “Fatigue Tests 
of Welding Elbows and 
Comparable Double-Mitre 
Bends.” 


TUBE-TURN 


WELDING FITTINGS 
AND FLANGES 
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grades of fuel oil for various types of 
juel oil burning equipment. 

Mimeographed copies of the recom- 
mendation may be obtained from the 
Commodity Standards Division, Na- 
ional Bureau of Standards, W ashington 


25, mC. 
New Company to Procure 


Crude for Refineries 


The Refiners Service, Inc., St. Louis, 
has been organized to correlate and con- 
solidate crude procurement needs for a 
group of Midwest refining companies. 
David Beach, until recently president of 
Leonard Pipe Line Company of Mich- 
ign, heads the new company with 
Maurie Walters, oil procurement execu- 
tive, as vice president. 

The company has opened an office in 
Tulsa and Mt. Pleasant, Mich., and plans 
offices in Dallas, Chicago, and Evans- 
ville, Ind. 


Max Ball to Leave OGD 
Probably by August ! 


When Max W. Ball reported to the 
House on the annual Interior Depart- 
ment appropriation bill carrying funds 
jor the Oil and Gas Division, he an- 
nounced that he would return to private 
life. Ball evidently plans to leave as di- 
rector of the division as soon as the 
OGD money bill is safely through Con- 
gress and after one more meeting of 
NPC. Since the NPC will meet in mid- 
July, this means he probably will leave 
before August 1. 

A special NPC committee has not yet 
found anyone to recommend to succeed 
Ball. 


Son Succeeds Father 
As Ohio Oil President 


J. C. Donnell, II is now president of 
Vhio Oil Company succeeding his father, 
0. D. Donnell, who will continue as a 
lirector of the company until his _retire- 
ment on October 1, 1948. 

O. D. Donnell has been with Ohio Oil 
since 1926. He succeeded his father as 
resident and general manager in 1927. 

J. C. Donnell, II joined Ohio Oil in 
1932, was named a member of the board 
n 1936 and vice president a year later. 
He is also a member of the API board 
t directo1 S 


Aitken Appointed 


Appointment of L. L. 

executive assistant to W. H. Ferguson, 
executive vice president of Continental 
Oil Comp any, Denver, was announced 
last month Aitken has been associated 
with Continental as a attorney in Den- 
ver tor the past ten vears. 


Synthetic Liquid Fuels 


An address on the manufacture of syn- 
thetic Petroleum products will be given 
vB A. | attell of W ashington, D. C., 
uel of the U. S. Bureau of Mines petro- 
«tum and natural gas branch, at the 
cnnsylvai ia Grade Crude Oil Associa- 
eek 29th anniversary meeting in Pitts- 
a" June 17. Collaborating with Cat- 
Mbt paring the paper is J. D. 
ff y issistant chief of the bureau’s 
ce of synthetic liquid fuels. 
Carl Georgi of Buffalo, N. Y., 


Aitken, Jr., as 
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Tachaise! Men Meet 








Snapshots at Indiana Standard’s annual tech- 
nical session held last month at French Lick 
Springs. Top photo shows George Roberts, gen- 
eral manager of research (left) and Daniel Sil- 
verman, associate director of research, Stanolind 
Oil and Gas Company. Lower photo caught W. B. 
Piummer, manager chemical products depart- 
ment (left) talking with T. H. Rogers, director 
of research, Standard Oil Company (Indiana). 





Quaker State Oil 
“research labora- 


technical ae of 
Refining Corporation 
tories, is slated to talk on “New Auto- 
motive Developments and their Rela- 
tion to Petroleum Products.” 

Research in petroleum production and 
refining conducted under auspices of 
the non-profit association will form the 
subject of several addresses. 


UOP London Representative 
F. A. Trim has been made Universal 
Oil Products Company’s representative 
in London, succeed- 
ing W. A. Keightley 
who has returned to 
Chicago as a mem- 
ber of the company’s 
commercial develop- 
ment department. 
Trim joined Uni- 
versal in 1934, and 
since that time has 
served as assistant to 
Dr. Victor Henny, 
former Universal 
representative. Later 
he also was Keight- 
ley’s assistant. 
He will assume his 
new duties immediately. 
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Indiana Standard Holds 
Annual Technical Meet 


A total of 225 technical men from the 
Standard Oil Company (Indiana) and 
five subsidiary companies attended the 
sixth annual joint technical meeting of 
the companies at French Lick Springs, 
Ind., May 24-29 to interchange informa- 
tion about research projects. Those at- 
tending were research scientists and their 
colleagues engaged in engineering, man- 
ufacturing, exploration for oil, produc- 
tion, patent work, sales technical work, 
and related economic studies. The sub- 
sidiaries represented were Pan American 
Petroleum & Transport, Pan American 
Petroleum Corporation, Root Petroleum 
Company, Stanolind Oil and Gas, and 
Utah Oil Refining Company. 

Some of the subjects concerning proc- 
esses discussed were new catalysts for 
making gasoline from natural gas or 
from heavy oils, methods of selecting 
catalysts and feed stocks that permit 
catalytic-cracking equipment to run well 
above its rated capacity, application of 
improved electronic instruments to oil- 
industry problems, methods of separat- 
ing crude oil into specialized fractions 
for particular jobs, and new methods of 
removing sulphur and other impurities. 

New products described included im- 
proved motor oils for use at subzero 
temperatures, additives for improving 
the viscosity index of lubricating oils, 
multipurpose greases, petroleum - base 
adhesives, new plasticizers for vinyl and 
other resins, high-solvency naphthas, 
high-molecular-weight alcohols and al- 
kane sulfonic acids now going into pro- 
duction for uses in the chemical-process 
industries. 

Attention also was given to economic 
studies of industry-wide supply prob- 
lems and studies of long-range trends 
in consumer requirements. 

Joseph Pursglove, Jr., vice president 
ef the Pittsburgh Consolidation Coal 
Company in charge of research and de- 
velopment was a guest speaker. 


Vulcan Copper fo Erect 
Socony-Vacuum Units 


Socony-Vacuum Oil Company, Inc., 
has authorized Vulcan Copper & Sup- 
ply Company, Cincinnati, to design and 
erect units developed by Socony- 
Vacuum to produce ethylene and addi- 
tional basic materials for the chemical 
and other industries. 

Known as thermofor pyrolytic crack- 
ing, the process uses low-grade petro- 
leum and residual oils. Ethylene hereto- 
fore has been obtained from petroleum 
as a by-prod:ct present in such low 
concentrations as to require expensive 
separation processes. 

The process, developed by Socony- 
Vacuum at its laboratories in Paulsboro 
N. J., is essentially a high-temperature 
conversion accomplished without the 
use of a catalyst by contacting the oil 
charge with a moving bed of inert gran- 
ules raised to high heat. This vaporizes 
the oil and induces rapid high-tempera- 
ture reaction, The heat-transfer granules 
pass continuously through contacting 
and heating stages. The resultant un- 
saturated gaseous hydrocarbons consist 
primarily of ethylene. The process also 
is suitable for manufacture of certain 
aromatic hydrocarbon compounds. 

Operation of the units will be under 
licenses from Socony-Vacuum, arranged 
through the Vulcan Company when con- 
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Instead of relying upon a stuffing box to hold high pressure 
around the stem, the Nordstrom Hypreseal valve provides a 
far superior means. The recessed, injection-type packing 
around the stem can be tightened at any time (or an addi- 
tional supply injected) without removing pressure from the 
line or disturbing the position of the valve. The Hypreseal 
stem threads carry the pressure-thrust, and this force has no 
effect upon the plug seating thrust. 


LUBRICANT 
SCREW 


PACKING 


INJECTOR 
ANNULAR 


PACKING 
GROOVE 


TWO SEALS—PACKING AND LUBRICANT 


Special stem packing, plus lubricant, is used for sea'ing 
the operating stem. This packing is a special 
fibrous material yy through a packing injector fitting. 
It comes in stick form for convenient use with the injector. 
i In addition, the pressurized lubricant seal, separate from 
5 a if ro packing, gives full protection against ‘leakage around 
, the ports, 
CHAMBER 1 The injection-type packing is also used, in the screwed- 
: : bottom type Hypreseal valve, to seal the threads of the 
closure-plug and adjusting screw. 
There’s no need to shut down your lines for repacking 
when you install Hypreseals. 


Keep upkeep down 
Use genuine Nordcoseal lubricants 
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struction of the units is authorized. In 
addition, Socony- Vacuum will extend 
appropriate research and advisory as- 
sistance to the licensees. 


Socony-Vacuum Expansion 
Program Said on Schedule 


Socony-Vacuum Oil Company, Inc., 
announced last month that virtually all 
shases of a general expansion, improve- 
ment and rehabilitation program are 
under way at its Casper, Wyo., refinery 
and that completion is scheduled for 
next December. The program will 
double the refinery’s current 3000-barrel- 
yer-day capacity. 

The Catalytic Construction Company 
if Philadelphia, is the general contractor 
ior the project, handling mechanical de- 
sign and field construction under the 
supervision of Emory M. Skinner, chief 
refinery engineer of Socony-Vacuum’s 
White Eagle Division. 

Included in the new equipment are a 
thermofor catalytic cracking unit and a 
new light oil transfer pumphouse to 
iandle an increased flow of refined prod- 
ucts, coupled with new facilities to im- 
prove the qualities of gasoline and inter- 
mediate distillates by the copper chloride 
slurry method. Another unit will re- 
move hydrogen sulfide from four million 
cubic feet daily of refinery gas. 


Mediterranean Plant Site 
Selection Being Held Up 


Plans for construction of the refinery 
% Mediterranean Refining Company are 
mly in the “paper” stage, officials said 
ast month. The plant will be at the 
Mediterranean terminal of the Trans- 
\rabian pipe line but the exact site and 
the date of starting construction are un- 
certain because of the political and eco- 
nomic situation in the Middle East. 

The Mediterranean company is equally 
wned by California Texas Corporation 
und Socony-Vacuum Oil Company, Inc., 
and New York offices are located at 60 
Last 42nd Street. Officers include: M. H. 
“ipp, president; Dana S. Mellett, vice 
President (operations); Norman H. 
Jackson, vice president (financial); R. A. 
\ndresen, chief engineer, and R. A. 

arren, comptroller. Members of the 
board: From Socony-Vacuum —C. T. 
\awiord, F. E. Powell, Jr., and J. B. 
Middleton; from California Texas Oil 
‘ompany, Limited—M. H. Lipp, H. B. 
Nichols and M. MaclIver. 


Sinclair Work Nearing 
Completion at Houston 


_ Completion this month of facilities 

"hich will increase the daily capacity 

% Sinclair Refining Company’s Houston 

. ad by 50,000 barrels was announced 

May by Harry F. Sinclair. 

a Sinclair company will lease sev- 
floors of office space in Houston 


d | . . *,* * 
and greatly expand their activities in 
Mat area, 

The products pipe line now running 


<a Houston to Fort Worth will be 
: ended to the Chicago area and to the 
‘ast Coast, he said. 
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Hook Hall 


Promotions Announced by 
Pure for Heath Refinery 


Expanded operations, at The Pure Oil 
Company’s Heath refinery at Newark, 


Ohio, have resulted in a number of 
management and staff promotions in- 
cluding: 


E. E. McPherson, veteran superintend- 
ent who has been with Pure Oil for 28 
years, becomes manager. 

Dale G. Miller, assistant superintend- 
ent, becomes general superintendent. He 
has been with Pure Oil Company for 17 
years. : 

Harry Hook, who has been with the 
company: for 25 years, becomes superin- 
tendent of operations. 

Ensel A. Hall becomes superintendent 
of maintenance. Hall has been with the 
company for 21 years. 

The changes were effective on June 1. 


Humble’s Current Projects 
Total Nearly $12 Million 


Humble Oil & Refining Company’s 
gas conservation program will cost 
$11,837,000 during 1948 with new natural 
gasoline plants projected for Conroe, 
Texas, Pickton, Texas, and Opelousas, 
La.; and gas injection plants at Seeligson 
and Kelsey. The Seeligson plant ulti- 
mately will be developed into a gasoline 
plant. 

The absorption-type gasoline plant at 
Opelousas, costing $2,800,000, will proc- 
ess wet gas passing through Interstate 
Gas Company’s line, returning the de- 
hydrated gas to the line. 

The Conroe gasoline plant, designed 
for high propane recovery, will replace 
existing facilities. Initial investment will 
be $4,160,000, with eventual costs $1.5 
million more. 

The Pickton absorption-type gasoline 
plant will cost about $2,133,000. 

Expenditures on the Seeligson injec- 
tion plant during this year will be about 
$1,336,000, but when developed into a 
gasoline plant will total $9,545,000. A 
similar plant in the Kelsey field will 
have an initial cost of about $1,408,000, 
with a total cost of $1,633,000 when com- 
pletely developed. 


Cities Service to Expand 
Gasoline Plant at Pampa 


A modernization program for the 
Cities Service Oil Company’s Pampa, 
Texas natural gasoline plant will start 
this summer with design and erection to 
be handled by Walco Engineering & 
Construction Company, Tulsa. In re- 
designing the plant, provisions were 
made ultimately to process 18,000 mcf 
gas daily. 

The program will include expansion 
of compressor capacity with the addition 
of approximately. 2600 horsepower, in- 
stallation of absorbers that will operate 
at 500 pounds pressure, new distillation 
equipment and cooling facilities, new 
fractionators and treating facilities, a 
boiler plant, water treating plant, gas 
treaters, gas dehydrators and additional 
high-pressure storage for liquid hydro- 
carbons. 


Standard of Ohio to Add 
New Unit at Lima Plant 


Construction of a $5 million oil re- 
fining unit at The Standard Oil Com- 
pany (Ohio) Lima refinery has been 
authorized, the project to include a 
combination crude distillation and coking 
unit which will add 15,000 barrels daily 
to the crude processing capacity of the 
Lima plant. It will supplement the $11 
million fluid catalytic cracking plant 
under construction. 

The newly announced unit will: pro- 
duce feed stock for gasoline, as well as 
furnace oils and petroleum coke. 

Contractors have not yet been selected 
nor have construction schedules been 
announced. 


Stoll Finishing Terminal 


Stoll! Oil Refining Company of Louis- 
ville, Ky., are anticipating completion 
of its new terminal at West Point, Ky., 
within the next 30 days. 

The terminal site consists of 130 acres 
with 3000 feet fronting on the Ohio 
river. Facilities include four 25,000-bar- 
rel floating-roof tanks, one 10,000-barrel 
tank for kerosine, and an 8000-gallon 
lead blending tank, building and pump- 
ing equipment. 


Tighe to Ulysses, Kan. 


C. J. Tighe has joined Standard Oil 
and Gas Company as field project engi- 
neer in charge of the construction of the 
company’s gasoline plant near Ulysses, 
Kan. 

With completion expected in the fall, 
this plant is designed to process 100,000 
mef a day of gas with a peak capacity 
of 150,000 mcf per day. 


Warren Maritime Manager 


Rex V. Phelps has been appointed to 
the newly-created position of manager 
of. Warren Maritime Corporation, but 
will continue as chief sales engineer for 
the 1.PG division of Warren Petroleum 
Corporation, of which the maritime cor- 
poration is a wholly-owned subsidiary. 


Texaco Promotes Willig 


A. E. Willig has been appointed to 
the newly created post of superintendent 
of gas and gasoline plants, West Texas 
division, producing department, The 
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4. HORTONSPHERE 


T ELECTRIC: DESALTER. 


= ELECTROSPHERE 


The Electrosphere at the left is 
a specially designed Chicago 
Bridge & Iron Company Horton- 
sphere built for use as an electric 
desalter as developed by the Pe- 
troleum Rectifying Company. This 
installation, made for the Pan 
American Refining Corporation at 
Texas City, Texas, is designed to 
desalt 45,000 bbls. of crude per 
day. 

The charging of salt-bearing 
crudes into a cracking unit seri- 
ously reduces its efficiency and out- 
put and frequently causes interrup- 
tion in operation, Because of the 
successful performance of an Elec- 
trosphere on another Cracking 
unit, the Pan American Refining 
Corporation had a second Petreco 
electric desalter installed at its 
Texas City, Tex. refinery. 

The salt-bearing crude charging 
stock passes through heat ex- 
changers, is mixed with hot, fresh 
water and passed through an air- 
operated emulsifier. The mixture. 
95 per cent oil and 5 per cent 
water. flows into the Electrosphere 
where it enters a high-voltage elec- 
tric field. The water and brine 
particles are electrically attracted 
and coalesced, and the coalesced 
masses settle by gravity to the bot- 
tom of the sphere to be drawn off. 

The Electrosphere is just one 
special application of the Horton- 
sphere. When you need steel tanks 
for special jobs, send specifica- 
tions to our nearest office. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 


Chicago, 4 2463 McCormick Bidg. Atlanta, 3 2146 Healey Bid Philadelphia, 3 1608-1700 Walnut Street Bids. 

New York, 6 3302-165 Broadway Bldg. Birmingham, 1 1548 North 30th St. evens Tt 402 Abreu Bids. 

Cleveland, 15 2234 Guildhall Bidg. Tulsa, 3 1626 Hunt Bldg. San Francisco, 11 1251-22 Battery Street Bldg 

Los Angeles, 14 1434 Wm. Fox Bidg. Houston, 2 2126 National Standard Bidg. Detroit, 26 1520 Lafayette Bldg. 
REPRESENTATIVES AND LICENSEES 

Horton Steel Works, Limited, Fort Erie, Ontario, Canada Leopoldo Sol & Cia., R ista 558, B Ai A ti 

Ateliers et Chantiers de la Seine Maritime, Paris, France Sane . Limited, Darlington, England eaters ths x53 

Constructions Metalliques de Provence, Aries-sur- Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 

Compania Tecnica Industrie Petroli, $. A. |. Rome, Italy Chicago Bridge E tron Company, Limited, Apartado 1348, Caracas, Venezue 





166 Petroleum Refiner—V ol. 27, No.6 











June 





ann 
mal 
tati 
atel 
kno 


pou 
will 
pou 
com 
slig 


‘ost 
pare 
6 ce 


Co: 
Ine 
\ 


perc 
tiner 
Was 

cost 
to b 
der { 
maxi 

4 

an h 
non- 
cents 
has | 
will 

same 
ploye 


Cly 
By $ 
Chy 


Stanc 
electe 
presic 
Dany, 
Stand 
Assist; 
Servic 
193] 

Manas 
Statior 
head 

Ing de 
Sales 

taking 
lowing 
rectioy 
Search 
he he 
0 th 
Made 
dusty 
he Ww 
recto 


































12 
a 


X- 


h 


et Bide. 
eu Bids- 
et Bldg. 
te Bldg. 


jand 


nezuela 


No. 6 








ut NNonrn... 


Texas Company. He will have super- 
ysion of all gas operations in West 
Texas, North Texas, the Panhandle and 
New Mexico, His headquarters is in 
Fort Worth. 

Born in Temple, Texas, he attended 
school there. After his service in World 
War I, he attended Rice Institute in 
1919 and 1920. He joined The Texas 
Company in 1921 and in 1933 was pro- 
moted to division engineer of the West 
Texas division. 


Increase in Anti-Knock 
Price Made by Du Pont 


The Du Pont Company early in May 
announced that “rising costs for raw 
materials, manufacturing and transpor- 
tation” has obliged it to increase moder- 
ately the price of tetraethy! lead anti- 
knock compounds. 

The new price for tetraethyl lead com- 
pound motor mix, effective July 1, 1948, 


wil be approximately 33.8 cents per’ 


pound, while the price of the anti-knock 
compound for aviation gasoline will be 
slightly under 37.2 cents per pound. 
Metallic lead, it was pointed out, now 
costs at least 17 cents a pound as com- 
pared with the prewar figure of around 
6 cents. 


Cost-of-Living Pay 
Inrease by Conoco 


A cost of living increase in pay of 6 
percent to all salaried employes of Con- 
tmental Oil Company effective July 1 
was announced last month. The present 
cost of living bonus will be converted 
to base pay. The minimum increase un- 
der the new rates will be $17.50 and the 
maximum $40, 

A cost of living increase of 10 cents 
an hour will be paid to all hourly paid 
non-union employes and the present 8 
cents an hour cost of living bonus that 
las been in effect since March 1, 1948. 
will be converted to the base rate. The 
+ offer has been made to union em- 
ployes, 


Clyde Foster Promoted 
By Standard Oil ( Ohio) 


«Clyde r. Foster, vice president of The 
‘tandard Oil Company (Ohio), has been 
elected executive vice — 
President of the com- 
pany. Foster joined 
Standard in 1929 as 
assistant manager of 


service Stations. In 
3] he was made 
Manager of service 


Stations, and in 1935, 
head of the operat- 
ng department of the 
tal department, 

mg over the fol- 
“wing year the di- 
rection of all sales re- 
search work. In 1942 
pe €came assistant 
made’ ; President, and in 1943, he was 
dustrial addition, manager of the in- 
— relations department. In 1946 
md. elected vice president and a di- 

ot the company. 





Foster 


’ superintendent, Carney 





Rogerson 


Carney 


Rogerson and Carney 
Promoted by Lion Oil 


J. B. Rogerson, formerly refinery su- 
perintendent, has been advanced to man- 
ager of manufacturing, of Lion Oil 
Company and W. M. Carney promoted 
from assistant refinery superintendent 
to refinery superintendent. 

Rogerson, who will have jurisdiction 
over both refinery and chemical plant 
operations of Lion at El Dorado, Ark., 
has been with Lion for 21 years as plant 
engineer, chief engineer and refinery 
has been in 
Lion’s refining division since 1925. 


Flett Elected Head of 
American Chemists Group 


Lawrence H. Flett was 
sident of the American 
Chemists for a two- 
year term it was 
announced at New 
York last month. 
Flett is director of 
the new products di- 
vision of the National 
Aniline Division, 
Allied Chemical & 
Dye Corporation 
with whom he has 
been associated for 
more than 25 years. 
He was awarded tle 
Schoellkopf medai in. 
1942, for his accom- 
plishments in re- 
search. He has been active in the affairs 
of the Chemical Market Research Asso- 
ciation, the Commercial Chemical De- 
velopment Association and the Amer:can 
Chemical Society. In the.past year he 
was chairman of the New York Chapter 
of the American Institute of Chemisis. 

Other officers elected by the Institute 
include: Dr. Raymond E. Kirk, Poly- 
technic Institute of Brooklyn, Brooklyn, 
vice president; Dr. Lloyd Van Doren, 
Watson, Bristol, Johnson & Leaven- 
worth, New York, secretary; Dr. Frede- 
rick A. Hessel, Montclair Research Lab- 
oratories, Montclair, New Jersey, treas- 
urer; Dr. M. L. Crossley, American 
Cyanamid Company, New York, Dr. 
James R. Withrow, Ohio State Uni- 
versity, Columbus, O., and John M. 
Mcllvain, The Atlantic Refining Com- 
pany, Philadelphia, councilors. 


elected pre- 
Institute of 





Flett 


Co-op Buys Refinery 


Announcement by Missouri Farmers 
Association of the purchase of Delta 
Refining Company at Memphis, Tenn., 
has been made by R. A. Young, general 
manager of MFA. The Delta refinery 
was built in 1942 and has a daily ca- 
pacity of 4500 barrels. 
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Army Research Prograrn 
Set for Reserve Officers 


A committee of outstanding scientists 
and engineers who hold commissions in 
the organized reserve corps, met recently 
in Washington to consider the details of 
the Army’s newly proposed research and 
development reserve program. Meeting: 
under the sponsorship of the Research 
and Development Group, Logistics Divi- 
sion, General Staff, the committee unani- 
mously approved the contemplated pro- 
gram and submitted a report strongly 
recommending its immediate establish- 
ment. It further recommended formation 
of procedures for optimum utilization of 
the technological skills of all reserve 
officers professionally engaged in the 
medical, biological, physical and engi- 
neering sciences. 

Under the program reserve officers 
who are professional scientists would be 
enabled to pool. their technological 
competence for concentrated attack on 
Army research and development prob- 
lems as well as to keep abreast of the 
Army’s technological progress. It is also 
contemplated that the program will re- 
sult in effective mobilization assignments 
for key scientists to insure rapid and 
proper mobilization in event of an emer- 
gency. Groups will be _ established 
throughout the country in_ localities 
where there are sufficient. numbers of 
Reserve Officers eligible for the program. 


Patent Is Returned 
To California Standard 


A patent for a process for preparing 
valuable compounds from refining wastes 
of cracked products has been returned 
by the Office of Alien Property to 
Standard Oil Company of California, 
prewar owners. 

Standard bought the patent from I. G. 
Farben in 1933. The Office of Alien 
Property. seized the patent during the 
war and but recently determined that it 
had been in error in doing so. 


Diesel Engine Treatise 
Translated Into Spanish 


American Standard Practices for Sta- 
tionary Diesel: Engines, a new book is 
a translation into Spanish of a text pub- 
lished two years ago by the Diesel En- 
gine Manufacturers Association of Chi- 
cago, for use in the United States, Be- 
fore having the 1946 edition translated, 
the Association revised it to bring it 
up to date, and to make it suitable for 
use in Latin-American countries. Chief 
among such revisions are dropping of 
the tolerance in fuel consumption guar- 
antees, and conversion of weights and 
measures to the metric system. The 
book is particularly adapted for those 
who buy, use or specify stationary diesel 
engines of American make in Spanish- 
speaking countries. 


ASTM Fuel Rating Text 
Shows Engine Test Methods 


The American Society for Testing 
Materials’ “Manual of Engine Test 
Methods for Rating Fuels,” now off the 
press, covers in concise form the five 
engine test methods that are commonly 
used throughout the petroleum and au- 
tomotive industries. In addition there 
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CATE HEAT ENDURING CASTINGS 
to 
DEFINITE “3s SPECIFICATIONS 


This Will Assure Uniform Quality and Service 























STANDARD SPECIFICATION NO. 10-38 


Heat Enduring Castings 
For Industrial Furnace Construction 
Grade ‘‘F’’ 
CHEMICAL COMPOSITION: 


(a) The castings shall conform to the following requirements as to chemical composition: 


GRADE “F” 
I, oda dn tans bhedece bans 25.0-28.0 
err ere Ried Ee. 10.0-12.0 
Manganese, per cent ......... 6. cece 0.50-1.25 
Re 0.25-1.75 
Sulphur, maximum per cent................. 0.05 
Phosphorous, maximum per cent.............. 0.05 
Carbon eine eat Within limits of Paragraph 4 (c) 


(b) The chemical limits for al] other added alloying elements, such as molybdenum, titanium and 
nitrogen, shall be specified by the manufacturer. The material shall conform therewith. 


CREEP STRESS AND CERTIFICATE: 
(a) The indicated creep rate of the material shall not exceed 1% in 10,000 hours when stressed by a 


tensile load not less than the following: 
STRESS PER SQ. IN. 


TEMP. °F. 1% CREEP IN 10,000 HOURS 
GRADE “F” 
1400° 4200 # 
1500° 3700# 
1600° 3200 # 
1700° 2600 # 
1800° 1950 # 


(b) Manufacturer shall submit standard creep data and residual physical properties made on material 
of his own manufacture and certified by an ACCREDITED LABORATORY. The chemical analysis of 
the creep test specimens shall be reported, including nitrogen content and any other special alloying 
elements. ’ 


TENSION TEST FOR DUCTILITY AFTER HEATING: 


(a) Each heat shall conform to the following requirements as to tensile properties after the specimen 
has been subjected to.a temperature of 1400° F. for 24 hours and furnace cooled to 400° F. Test shall 
be made at room temperature. 


GRADE “F” 
Tensile Strength, min.lb./sq.in......................... 80,000 
Vield Steameth, mln Th /oeia....... 2.5... cc cece ec eee. 35,000 
Elongation in 2”, min. per cent........ ateamexewenen 9.0 








Copy of complete specification will be mailed upon request. 


THE CALORIZING COMPANY 


HEAT ENDURING AND CORROSION RESISTING METALS. 
CALITE ALLOY CASTINGS — CALORIZED STEELS. 


WILKINSBURG STATION PITTSBURGH 21, PA. 
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are six supplements covering the design 
of laboratory facilities and equipment, 
the availability and supply of materials 
and apparatus, and the operation and 
maintenance of equipment. With em- 
phasis on detail and simplicity of ex- 
pression, the manual has been designed 
and compiled with a view to making it 
useful as a reference work for execu- 
tives and supervisors, as a guide in the 
training of operators and _ technicians, 
and aS a reference manual for the 
people who test fuels and maintain 
equipment. 

Cloth-bound, 6x9 inches, 320 pages, 
order from ASTM Headquarters, 1916 
Race Street, Philadelphia 3, $8.00 each, 
with reduced prices on orders in quan- 
tity. 
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Bosworth Battson 


Six Employes Get Top 
Positions with Conoco 


Election of six men to top flight posi- 
tions with the Continental Oil Company 
was announced last month after a meet- 
ing of the board of directors in New 
York. 

R. L. Bosworth, former vice president 
and treasurer, was elected financial vice 
president. E. F. Battson, formerly as- 
sistant to the president, was named vice 
president with headquarters in New 
York. Serge B. Jurenev, formerly secre- 
lary and assistant treasurer and New 
York office manager, was named secre- 
tary and treasurer. 

_E. J. Sheldon, director of service di- 
visions, was elected assistant treasurer. 
Thomas F. Dowd, Jr., former assistant 
treasurer, was elected comptroller. As- 
sistant comptroller is G. T. Bodman. 
L. E. Teverbaugh, formerly supervisor 
ot internal auditors, was appointed gen- 
eral auditor succeeding Bodman. 


Voluntary Allocation of 
Steel, Department Aim? 


lhe Department of Commerce may 
Propose the development of an agree- 
ment for voluntary allocation among do- 
mestic users of steel products. The de- 
partment, Washington reports, is of the 
oe that such an agreement would 
‘prove the present situation inasmuch 
me steel problem within the oil indus- 
2 T€voives around the -prospects of 


effectj Rg abe? 

Sorting a proper distribution of the 
Such Products between many claimants. 
such an agreement would have to be 


seveloped as a joint effort between the 

0 owe and the government. 

OF > A. Hahn of the Petroleum, Gas and 
Section of the Office of Industry 


June, 1948 


Co-operation stated that a series of 
meetings are planned by the Department 
of Commerce to draft a working arrange- 
ment and as soon as the over-all emer- 
gency requirement in the way of projects 
are established the steel advisory com- 
mittee will be requested to make a rec- 
ommendation as to each type of product 
involved. 


Big Advertising Schedule 
Planned by Oil Committee 


A nation-wide advertising campaign 
by the Oil Industry Information Com- 
mittee designed to tell the American 
public how the petroleum industry is ex- 
panding its facilities to meet the unprece- 
dented demand for petroleum products, 
is scheduled to start immediately. The 
campaign also will explain how this de- 
mand has stimulated competition within 
the industry which will result in the 
public receiving better products, higher 
standards of service, and larger volumes 
of products at lower costs, and how by 
wise and efficient use the public can ob- 
tain the full advantage and economy 
from petroleum products. 

the campaign will feature full page 
advertisements in the Saturday Evening 
Post, Life, Look, numerous other weeklies, 
and several monthly magazines. ‘he first 
series of full-page advertisements will 
feature production, exploration, refining, 
and marketing phases of the industry. 
Material will be available to individual 
oil companies for local use in telling the 
industry’s story. 

A supplementary campaign is planned 
to start in the fall in which educational 
material and career opportunities exist- 
ing in the oil industry will be presented. 
This campaign will appear in various 
youth publications. 


Carter Oil Company Names 
Brownfield a Director 


The Carter Oil Company announces 
the election of Thomas Brownfield to 
the board of directors. Brownfield was 
chief scout from 1935 until 1941 and 
was executive assistant in the production 
department of Standard Oil Company 
(New Jersey) from 1941 to 1946. He re- 
turned to Carter in 1946 as manager of 
the economics department and co-ordi- 
nator of manufacturing and marketing. 


Rahn Gets Promotion 


Henry W. Rahn has been named re- 
search and development director for 
Southern Alkali Corporation’s Corpus 
Christi, Texas, plant. Rahn has been as- 
sociated with Southern Alkali since 1934 
when he joined the firm as assistant 
chief chemist. He also has served as 
assistant technical director, technical di- 
rector, and acting director of research 
and development. 


Charles Miller Dies 


Charles A. Miller, Jr., manager of the 
plant department, Shell Oil Company, 
Inc., New York, died May 10. Miller 
had been connected with Shell since 
1924, when he joined the company as a 
clerk. In 1940, he became manager of 
engineering and maintenance and in 
1946 was named manager of the plant 
department in the company's East-of- 
Rockies territory. 
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Two Men Are Promoted 
By Warren Petroleum 


Warren Petroleum Corporation's man- 
ufacturing division has promoted L. M. 
Mauney, to general superintendent of 
plant operations, and Rex Lane, to chief 
engineer in charge of construction and 
maintenance. 

Mauney, 15 years with the organiza- 
tion, came with Warren when that cor- 
poration purchased the natural gasoline 
division of Amerada. In 1941 he was 
made chief chemist. Lee joined Sinclair 
Prairie Oil & Gas Company in 1928, and 
was assistant chief engineer at the time 
he resigned in July of 1942 to affiliate 
with Chemical Construction Corporation 
He joined Warren’s engineering staff 
in 1943, helped with the construction of 
the Houston Products Pipe Line in 
Texas, the corporation’s Norsworthy 
terminal addition, and development of 
the design for the Holliday, Texas nat- 
ural gasoline plant. 


Conference Will Feature 
Chemical Show in Chicago 


Plans for the fifth National Chemical 
Exposition October 12-16 in the Colli- 
seum in Chicago include the revival of 
the National Industrial Chemical Con- 
ference, which was not scheduled at the 
last show held in 1946. 

The Chicago Section of the American 
Chemical Society, sponsor of the biennial 
Expositions, called off the Conference in 
1946 in order to cooperate with the fall 
meeting of the ACS held during the pe- 
riod of the show. 

The conference will feature noted 
speakers, according to Dr. L. E. Clifcorn, 
chairman of the exposition committee. 
Sessions will be held in the Coliseum 
Annex under the same roof with the 
show. 

One of the new features of the exposi- 
tion will be the installation of the Tech- 
nical Bureau, manned by Dr. Ward V. 
Evans, retired chairman, chemistry de- 
partment, Northwestern University, now 
professor of chemistry, Loyola Univer- 
sity. Dr. Evans will give over-the-coun- 
ter information to small business men 
and manufacturers seeking knowledge of 
how chemistry can be applied to their 
plans, as well as to direct others to the 
proper place on the exposition floor for 
other desired information. 


Hope Succeeds Bedford 


Stanley C. Hope will succeed A. 
Clarke Bedford as executive vice presi- 
dent and director of Esso Standard Oil 
Company upon Bedford’s retirement. 
Bedford has been associated with Stand- 
ard Oil Company (New Jersey) and 
affiliates for the past 35 years. Hope is 
a former president of Gilbert & Barker 
Manufacturing Company and Standco. 


Mauney 


169 











How Can Bird-Archer 


Water Treatment 








THE BIRD-ARCHER 
8-POINT 

WATER TREATMENT 

SERVICE 


All or any part of this 
service is available to you 


. Study of all available water 


sources 


2. Plant survey 
. Laboratory Service for 


scientific analysis 


. Development of treatment 


and control systems 


. Instructing plant staff in 


the operation and control 
of the treatment system 


. Furnishing properly pre- 


pared treatment materials 


. Specifying any equipment 


mecessary 


. Regular check-ups by ser- 


vice engineers 


Help Us?" 


In the case of these hand car engineers 
setting-up exercises. would be more 
helpful than water treatment. 

It’s a different situation if you use 
water for power, process, or cooling. 
That’s where Bird-Archer Service can 
help . . . can keep you ahead of your 
water treatment problems. 
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Chemical Composition 
and Reactions 





The Alkylation of Isoparaffins with 
Olefins in the Presence of Sulphuric 
Acid. Part II. The Action of Sulphuric 
Acid on the Trimethylpentanes. Frank 
Morton AND ALAN R, RicHarps, Jour. Inst. 
of Petroleum 34 (1948) pp. 133-46. 

The action of sulphuric acid upon 
various trimethylpentanes was studied 
and it is shown that using 98.5 percent 
acid at 10° C. the order in which the 
trimethylpentanes react is 2:3:4-trimeth- 
ylpentane, 2:2:4-trimethylpentant, 2:2:3- 
trimethylpentane. The main reaction is 
a disproportionation accompanied by 
isomerization. The rate of isomerization 
is sow and cannot be regarded as a 
major reaction in the alkylation of iso- 
paraffins with olefins. The isoparaffin 
reacts by virtue of a reaction centre at 
the tertiary carbon atom. It is probable 
that the initial reaction involves proton 
exchange with the catalyst. The olefin 
probably reacts as a carbonium ion 
formed by the addition of a proton from 
the catalyst. A bibliography of 27 ref- 
erences is included. 


Evidence of an Induction Period in the 
Alkylation of Isobutane by 2-Butene. 
l.D. Stewart AND WILLIAM H. CALKINS, 
lour. Am. Chem. Soc. 70 (1948) pp. 1006-9. 

Gaseous 2-butene was passed at a 
constant slow rate into a vessel filled 
with isobutane and containing vigor- 
ously stirred 96 percent sulfuric acid at 
 C. The 2-butene dissolved rapidly 
without reaction with the isobutane. 
After ten to twenty-five minutes, con- 
sumption of isobutane was started and 
‘rom that time on the ratio of the two 
gases consumed was constant. The 
length of the induction period was 
largely independent of the time required 
‘0 introduce a given amount of 2-butene, 
and was not affected by the presence or 
adsence of an oil phase initially. It was 
affected by the rate of continued addi- 
tion of alkene, by the amount of acid 
Present, and by the addition of small 
‘mounts of t-butyl alcohol. It was con- 
cluded that steady state concentrations 
«intermediate compounds develop dur- 
" an inhibition period, consisting of 
‘) t-buty] derivatives, which react with 
te incoming 2-butene, and 2) the prod- 
Pe of that condensation, which un- 
eo ti nshydrogenation with isobu- 
‘ane, in accordance with Schmerling’s 
mechanism. 


Ln Synthesis of Some Cyclopropane 
‘nd Spirane Hydrocarbons. R. W. SHort- 


RIDGE, R. A. Craic, K. W. GREENLEE, J. M. 
DerFER AND C. E. Boorp, Jour. 4m. Chem. 
Soc. 70 (1948) pp. 946-9. 

Synthesis of three dialkylcyclopro- 
panes is described. Two are new com- 
pounds and improved physical proper- 
ties were determined for the third. 
Spiro(2.5)octane and 4-methylspiro(2.5) 
octane, both new compounds, were syn- 
thesized in good yield by an extension 
of the Gustavson reaction. This method 
appears to be a general one for pre- 
paring the spiranes containing a cyclo- 
propane ring. Hydrogenation of three of 
these compounds was studied to deter- 
mine the point of rupture of the cyclo- 
propane ring and the conditions neces- 
sary to effect it. Cleavage occurred ex- 
clusively at the bond opposite to the 
gem-disubstituted carbon atom, Stabil- 
ity of the cyclopropane ring toward 
catalytic hydrogenation is discussed. 


The Thermal Decomposition of Mono- 
olefins: Isobutylene. FrRANcES OWEN RIcE 
AND W. Stuart Haynes, Jour. 4m. Chem. 
Soc. 70 (1948) pp. 964-6. 

The authors studied the decomposi- 
tion of isobutylene under conditions of 
temperature, pressure and contact time 
such that the decomposition of isobu- 
tvlene took place without appreciable 
production of tarry material. The ther- 


Chemicals Wanted 
The National Registry of Rare 

Chemicals, Armour Research 

Foundation, 33rd, Federal and 

Dearborn Streets, Chicago 16, has 

received urgent requests for the 

chemicals listed below. If anyone 

has one or more, even if only one 

gram quantities, please inform the 

Registry. 

1,4-Diaminonaphthalene 

2,5-Diaminotoluene 

1,4- Diaminocyclohexane 

4,4’-Diaminotriphenylcarbinol 

Quinitol 

Phloroglucitol 

3-Methyl-2-thiazol aldehyde 

2-Mercapto-1,3-propanediol 

cis- Decahydro-1-naphthol 

1,2,3,4-Tetrahydro-2-propoxynaph- 
thalene 4 

Epicarin 

1,3-Decadiene 

1,3-Nonadiene 

1,3-Octadiene 

1,3-Heptadiene 

1,3-Hexadiene 

Stannic fluoride 

trans-4-Cyclohexyl-3-heptene 

4-Nonenoic acid 

Acetothienone 

1-Chloro-2-butene 
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mal decomposition of isobutylene was 
found to proceed through a short chain, 
producing methane and allene. Both 
allene and methylacetylene are major 
products of the reaction. It was not de- 
termined whether methylacetylene was 
produced by isomerization of allene or 
by molecular dehydrogenation of the 
isobutylene. Under optimum conditions 
about 60 percent of the decomposed 
isobutylene appears as allene or methyl- 
acetylene. Data are given in detail in 
tabular form. 


Reactions of Atoms and Free Radicals 
in Solution. XII. The Addition of Bromo 
Esters to Olefins. M. S. KHarAscH, P. S. 
SKELL AND PAuL FIisHeEr, Jour. Am. Chem. 
Soc. 70 (1948) pp. 1055-9. 

Investigation of the additions of a 
number of substances to olefins has 
demonstrated that some of these addi- 
tions proceed by a free radical chain 
reaction. The present paper deals with 
the free radical chain reaction involved 
in the addition of various bromo esters 
to olefins. Good yields of Y-bromo 
esters are formed by the free-radical 
chain reactions between aliphatic ole- 
fins and a-bromo carboxylic esters. 
Chain reaction is initiated by the ther- 
mal decomposition of diacetyl peroxide. 
The mechanism and necessary requisites 
for the chain reaction are discussed at 
some length. Data secured in the course 
of the work are presented in consider- 
able detail in tabular form. 


Fluorinated Derivatives of Ethane and 
Ethylene. VII. Arspert L. HENNE AND 
Ropert P. Run, Jour. Am. Chem. Soc. 70 
(1948) p. 1025. 

In the course of preparing fluorinated 
derivatives of ethane and ethylene by 
conventional methods, several hundred 
grams of various ‘compounds have been 
made available for purification. Physical 
measurements were thus made possible 
once the materials were carefully puri- 
fied. Freezing points and boiling points 
were constant within 0.1° C. A table 
is given listing the physical constants of 
twelve fluorinated derivatives of ethane 
and ethylene. The properties covered 
are freezing points, boiling points, den- 
sities, refractive index, molecular re- 
fraction and atomic refraction. 


Polyalkylene Sulfides from Diolefins 
and Dimercaptans. C. S. Marvet Anp R. 
R. CHampers, Jour, Am. Chem, Soc. 70 
(1948) pp. 993-8. 

The addition of a thiol to an olefin 
in the presence of a peroxide catalyst 
or under the influence of ultraviolet 
light has been demonstrated to be a 
general reaction that proceeds smoothly 
to give high yields of a product of defi- 
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nite composition, Thus the reaction 
meets the requirements for a suitable 
polymer-forming reaction. In the pres- 
ent work the, authors have tried to ex- 
tend the reaction described by Coffman 
and to obtain large polymers which 
might have interesting properties. Hexa- 
methylenedithiol and 1,5-hexadiene react 
in cyclohexane solution under the in- 
fluence of ultraviolet light to produce 
polymers having molecular weights 

















varying upward from 1000. The addi- 
tion gives a linear polyhexamethylene 
sulfide. The reaction is general for other 
dimercaptans and unconjugated olefins. 
Polyalkylene sulfides from unbranched 
dienes and dimercaptans are solids 
showing definite crystallinity in their 
X-ray patterns. Attempts at end group 
determination by oxidation gave in- 
creased molecular weights as measured 
by intrinsic viscosity. 
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The Adsorption of Butane on Glass 
Spheres. R. T. Davis anv T. W. DeWitt, 
Jour. Am. Chem. Soc., 70 (1948) pp. 1135- 
41. 

The brunaver-Emmett-Teller theory 
of multilayer adsorption has had consid- 
erable success in supplying a foundation 
for interpreting adsorption data and has 
been of practical value in providing a 
method for estimating the surface area 
of a wide variety of finely divided ma- 
terials. The authors report data for the 
adsorption of butane on glass spheres 
for a relative pressure range from below 
0.0001 up to near saturation at tempera- 
tures of —78, —46 and 0° C. From these 
data heats of adsorption were calculated 
by means of the Clausius-Clapeyron 
equation. The heat of adsorption tends 
to remain constant up to several percent 
surface coverage, after which it de- 
creases approximately logarithmically 
with increasing adsorption. Experimental 
heats and entropies of adsorption have 
been compared with the corresponding 
quantities calculated from the BET 
equation. The theory was found some- 
what deficient in its ability to predict 
individually these thermodynamic func- 
hons 































Gaps in Physical Constant Data for 
Hydrocarbons. N. Corsin, M. ALEXANDER 
AND G. Ectorr, Universal Oil Products 
Co., J. Phys. & Colloid Chem. 52 (1948) 
pp. 387-93. 

The authors note that, as among the 
hydrocarbons, data for the alkanes are 
more nearly complete than for any 
other class. All of these compounds are 
known through pentatetracontane, Cus 
Hew, and at least one physical constant 
has been determined for each compound. 
Data for the aliphatic olefins are less 
reliable than for the paraffins. The ali- 
cyclic compounds have been less thor- 
oughly studied than the aliphatics. Data 
for the monoaromatics are fewer than 
for the strait-chain compounds. Polynu- 
clear aromatics have been investigated 
less than the mononuclear aromatics. 
Thus the paraffins are the only hydro- 
carbon compounds for which data per- 
mit extensive correlations, and even in 
this instance accurate values are lacking 
for many of the compounds. The au- 
thors suggest that more and better data 
should be obtained and discuss the pro- 
cedure that would be most useful in this 


connection. 
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Cooling of Gases Through Packed 
Tubes. Max Leva, Murray WEINTRAUB, 
Mitton GRUMMER AND W. L, Cvark, /nd. 
ond Eng. Chem. 40 (1948) pp. 747-52. 

_ Transfer coefficients were determined 
lor the flow of heat from hot air and 
carbon dioxide to cooling water. Tests 
were made with a 2-inch and a %-inch 
standard packed pipe. The packing ma- 
terial was of low thermal conductivity, 
spherical in shape, and smooth. The 
ratio of particle to tube diameter varied 
from 0.08 to 0.27. Gas flow range was 
characterized by the modified Reynolds 
number interval 250-3000. Two dimen- 
sionally homogeneous equations were 
developed that represent correlations of 
cooling coefficients for hot gases. One 
of the equations predicted the existence 
ofa maximum heat transfer coefficient 
ata ratio of particle to tube diameter 
‘qual to 0.153. This finding was verified 

y experiment. The second equation 
does not permit the prediction of this 
°ptimum condition and does not fit the 
ata as well as the first. It is, however, 
sufficiently accurate for design calcula- 
tions and because of its shorter form, 
will perhaps be preferred to the first 
equation 





















_ Correlating Adsorption Data. DonaLp 
; OTH MER AND SAMUEL JosEFow!Tz, /nd. 
and Eng. Chem, 40 (1948) pp. 723-5. 


‘quilibrium vapor pressures of gases 
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or vapors adsorbed on solid adsorbents 
are correlated with adsorbate concen- 
tration, pressure, and temperature. A 
complete three-dimensional evaluation 
of adsorption is presented for vapors 
adsorbed on solid adsorbents over a 
wide range of temperatures when ex- 
perimental data at only one tempera- 
ture are available. The method of corre- 
lation is expanded into a monograph 
which enables determination of adsorp- 
tion isotherms with sufficient accuracy 
for engineering purposes over the entire 
temperature range used in industrial 
adsorption and desorption operations 
when only one isotherm has been de- 
termined experimentally. A bibliography 
of 7 references is included. 


Incendiary Fuels for Various Purposes. 
C. M. Caw ey, J. H. G. Cariize, J. G. Kine 
anp F. E. T. Krncman, Jour. Inst. of Pe- 
troleum 34 (1948) pp. 90-108. 

The authors give an account of some 
of the work done at the Fuel Research 
Station for the Mixtures Committee of 
Petroleum Warfare Department of 
Great Britain. The incendiary fuels 
studied were distinguished from pyro- 
technics in containing a petroleum oil 
as a major component, and were devised 
as fillings for fougasses, mortar shells, 
incendiary shells, and air-dropped 
bombs, and similar purposes. Fuels that 
would burn smokelessly, or with a 





greatly reduced emission of smoke, were 
made from ethyl alcohol, gasoline and 
sodium stearate. Anti-personnel mortar 
fuels are described and discussed. These 
contain gasoline, phosphorus, crepe rub- 
ber, carbon disulphide and sawdust. 
Part III of the article is devoted to the 
description of incendiary mixtures for 
bombs and shells, Part IV considers 
solid incendiary fuels, or “pyrotechnic 
igniter.” Part V_ considers incendiary 
mixtures for producing obscuration by 
flame. The final section of the article 
considers the effect of metallic sulphides 
on the ignition of magnesium powder, 
with particular reference to antimony 
trisulphide. Other metal sulphides were 
also studied. 


Production of Synthesis Gas. R. E. 
REITMEIER, KENTON Atwoop, H. A. BEn- 
NETT, Jr. AND H. M. Bauau, Ind. and Eng. 
Chem. 40 (1948) pp. 620-6. 

The formulation of curves and equa- 
tions that make possible the selection 
of reacting mixtures of light hydrocar- 
bons, steam, and/or carbon dioxide to 
produce synthesis gas having a wide 
range of compositions without the dep- 
osition of carbon on the catalyst is de- 
scribed. Additional curves make possible 
the selection of reacting compositions 
to produce synthesis gas of any desired 
composition. Laboratory data illustrate 
the application of the curves and show 
that the deposition of carbon can be pre- 
vented by the selection of favorable 
compositions of reactants. Synthesis gas 
compositions. having hydrogen-carbon 
monoxide ratios ranging from 3 to 0.5 
were made and are shown to correspond 
to those predicted from the curves. The 
selection of equipment and operating 
conditions that prevent the deposition 
of carbon in the catalyst is important. 
Pilot plant studies show that synthesis 
gas having a wide range of compositions 
can be produced without interruption 
of the process and that desired synthesis 
gas compositions can be made by select- 
ing the composition of the reactants 
from the curves that are presented. A 
bibliography of 5 references is included. 


_ Catalysts for Hydrocarbon Synthesis. 
C. H. Rresz aAnp Frep Lister, L. G. Smitu 
AND V. I. Komarewsky, Ind. and Eng. 
Chem. 40 (1948) pp. 718-22. 


The production of liquid hydrocarbons 
from carbon monoxide and hydrogen 
has become industrially important in 
this country because gas suitable for 
synthesis.can now be made from natu- 
ral gas at low cost. Plants are now 
being erected at Brownsville, Texas, 
and Garden City, Kan. The catalyst is 
one of the most important factors in 
the conversion of carbon monoxide- 
hydrogen mixtures into liquid hydrocar- 
bons. Hydrocarbon synthesis catalysts 
are regarded as “complexaction” cat- 
alysts combining the functions of hy- 
drogenation and polymerization. Al- 
though complicated by carrier and pro- 
moter effects, the above was substanti- 
ated by the preparation of two-compon- 
ent catalysts containing cobalt, nickel, 
or iron for the hydrogenating action; 
thoria, silica, alumina, or zinc oxide 
proved suitable as polymerizing com- 
ponents. Cobalt-thoria, cobalt-silica, and 
cobalt-alumina were particularly active 
as catalysts, optimum liquid formation 
occurring when the metal content of 
the catalyst was 75 percent by weight. 
Nickel catalysts produce excessive 
amounts of gaseous hydrocarbons but 
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iron catalysts, if not used at high pres. pal 


sure, are relatively inactive. A bibliog. cot 
raphy of 13 references is included. Dat, we 
are presented in considerable detail jy jac 
w/) R 2 3 tables. hig 
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197%) ridiculously CALY May, 1947.) W. H. CapMaAn, Jour. Inst. of con 
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Rocky Mountain shale bed, is briefly A 
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use of the fluidization principle em- colu 
ployed in a well-known fluid catalytic of ce 
cracking process. The solids are suffi- of ce 
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when suspended in a gas or vapor, to lave 
flow through the distillation and regen cient 


: eration zones of the plant in a form ng 
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process has already been tried in a 1-ton pack 


per day plant, and a 100-ton per day 
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Paving Asphalt from California Crude J limin 
Oil. M. L. Kastens, /nd. and Eng. Chem t the 


ELLIOTT COMPANY-ROTO DIVISION 





40 (1948) pp. 548-57. ey obt 
155 Sussex Avenue Newark 1, N. J. Petroleum asphalt is now the princip® € su 
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paving material in most parts of the 
country. As of January 1, 1945, there 
were 216,000 miles of bituminous sur- 
jaced highways in the state and national 
highway networks, as against 87,000 
miles of concrete surface. The predomi- 
nance of asphaltic paving is rapidly in- 
creasing. Roofing compounds now ac- 
count for 25 to 30 percent of the asphalt 
consumed, Petroleum asphalts are di- 
vided into three classes: cracked, blown, 
and straight-run. The characteristics of 
each of these are briefly described and 
are tabulated. The plant of the Cali- 
jornia Asphalt Corporation at Portland 
is described. The plant regularly pro- 
duces two basic types of asphalt: 60 to 
70 penetration and 200 to 300 penetra- 
tion. Fourteen paving compositions are 
made from blends of these two stocks 
1 by cutting back with other distillates. 
\ bibliography of 27 references is in- 
cluded. 


Helical Packing for Small Laboratory 
Distilling Columns. Fern Woop Mitcu- 
et, Jk. AND JoHN MicHaet O’GoRMAN, 
Analytical Chem. 20 (1948) pp. 315-6. 

A type of packing for small distilling 
columns is described. The packing is 
suited for highly efficient low hold-up 
columns for fractionating small accounts 
of complex mixtures. Packings are made 
‘§ continuous wire helices wound around 
a center core. They are easy to make, 
ave low hold-up, and have high effi- 
ciency, Details of the method for mak- 
ng the packing is described and the 
results of tests of columns using the 
acking are presented. 


Emission Spectroscopy in an Oil Labo- 
ratory. R. G. Russect, Gulf Research & 
Development Co., Pittsburgh, Analytical 
hem. 20 (1948) pp. 296-8. 

The use of the spectrograph in an oil 
aboratory is quite different than in a 
metallurgical laboratory. It serves many 
unctions not covered by any other ana- 
ytical tool. In spite of the wide variety 
it materials handled, it enables the oper- 
ator quickly to analyze most types of 
materials with an accuracy in most 
cases equal to that of the best chemical 
methods. It cannot be used indiscrimi- 
nately, but usually methods can be de- 
eloped for the elements it detects, 
\pplication of the spectrograph in quali- 
lative analysis, as for example, of an 
‘ngine deposit is first described. Quanti- 
tative procedures are illustrated by 
malyses for sodium in catalyst mate- 
rials and for the analyses of brines. A 
ibliography of 6 references is included. 


Determination of Total Aromatic Plus 
Olefin. |. W. Mitts, S. S. Kurtz, Jr. A. 
H. A. Heyn ann M. R. Lipxtn, Analytical 
(nem. 20 (1948) pp. 333-8. 

The authors briefly review methods 
‘at have been proposed for determin- 
tg olefin and aromatic content of hy- 
‘Togen solutions and discuss the limi- 
‘ations of these methods. The results 
(the work reported show that if sul- 
‘nation mixtures contain 30 percent 
Y Weight of phosphorus pentoxide and 
) percent by weight of 95 to 96 percent 
uulfuric acid, and the reaction is effected 
inder carefully. controlled conditions on 
‘ydrocarbon ‘solutions boiling below 
slim; F.. side reactions are virtually 
“iminat. and an accurate measurement 
the total olefin and aromatic content 
. obtained. The sample is treated with 

'¢ sulfonation mixture at ice tempera- 


ture. The unsaturated hydrocarbons are 
converted to acid-soluble compounds 
and paraffins and naphthenes are left in 
a separate phase that can be measured 
quantitatively. Data are presented show- 
ing the effect of the sulfonation mixture 
on paraffins and naphthenes, on aro- 
matics and olefins and on known mix- 
tures. A bibliography of 21 refererices 
is included. 


Estimation of Thiophene in Gasoline. 
Herpert C. McKee, L. Kermit HERNDON 
AND JAMES R. WitHROW, Analytical Chem. 
20 (1948) pp. 301-3. 

A colorimetric method was developed 
for the direct estimation of thiophene 
in gasoline, without interference from 
other sulfur compounds. The method is 
based on the blue color produced by 
the indophenine reaction between thio- 
phene and isatin, in the presence of 
sulfuric acid. While extreme accuracy 
is not possible, the method is quicker 
and easier than the conventional thio- 
phene determination. Two variations 
are possible: an approximate method in 
which colors are matched by visual ob- 
servation, and a more precise method 
utilizing a spectrophotometer or other 
photoelectric colorimeter. Approximate- 
ly 100 determinations of thiophene in 
gasoline were made. The unknown con- 
centrations varied from 1.00 percent 
thiophene sulfur down to a mere trace 
of thiophene, of the order of 0.002 per- 
cent. A bibliography of 6 references is 
included. 


Determining the Purity of Dicyclopen- 
tadiene Concentrates. GARDNER C. Ray, 
-lnalytical Chem. 20 (1948) pp. 331-3. 

Commercial quantities of dicyclopen- 
tadiene are available, as a by-product 
from certain petroleum refinery opera- 
tions in which natural gas, petroleum, 
or like fractions are cracked. The com- 
pound is formed by the dimerization of 
cyclopentadiene, which is a component 
of the cracking plant product. In com- 
mercial operation the dicyclopentadiene 
is often recovered in concentrates rang- 
ing in purity from 50 to 80 percent. 
The author presents a rapid and simple 
analytical method for determining the 
purity of such concentrates. This is a 
cryoscopic procedure. Analyses of syn- 
thetic samples of dicyclopentadiene con- 
centrates produced from cracking op- 
erations indicate that accuracies of the 
order of 1 to 2 percent can be obtained. 
Within the limits of experimental error, 
solid solution behavior was not observed 
in the analyses of these mixtures. The 
procedure and apparatus are described 
in detail and typical results are given 
in tabular form. A bibliography of 4 
references is included. 


Determination of Water in Alkylation 
Sulfuric Acid. Witt1Am H. Gorr, WALTER 
Scott PALMER AND RoLanp F. HUHNDorFr, 
Analytical Chem. 20 (1948) pp. 344-6. 

The Karl Fischer method for deter- 
nunation of water was adopted to meas- 
ure water in alkylation sulfuric acid. 
Pretreatment of the sample. with anhy- 
drous ammonium chloride prevented de- 
composition of the Fischer reagent and 
an electrometric technique permitted 
end-point detection. Accuracy on chem- 
ically pure acid solutions was sufficiently 
good to show average deviation from 
known water content of less than 0.1 
percent absolute. Reproducibility on al- 
kylation acid was good, as was the re- 
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BOOKS 


Selected Values of Properties of Hy- 
drocarbons, prepared as part of the work 
of the American Petroleum Institute 
Research Project 44, represents a com- 
plete collection of all the numerical 
tables issued by the cooperative research 
program of the National Bureau of 
Standards and the American Petroleum 
Institute. 


The volume was prepared under the 
direction of Dr. Frederick D. Rossini, 
chief of the Section on Thermochemis- 
try and Hydrocarbons at the National 
Bureau of Standards with Kenneth S. 
Pizer, professor of chemistry at the Uni- 
versity of California as associate direc- 
tor. Research investigations were made 
by Charles W. Beckett of the Univer- 
sity of California, William J. Taylor, 
John E. Kilpatrick, Joan P. Ebert, Mary 
G. Williams and Helene G. Werner of 
the Bureau of Standards. 


Order from the Superintendent of 
Documents, United States Government 
Printing Office, Washington 25, D. C., 
$2.75 each. 


Chemical Engineering Fundamentals, 
by Chalmer G. Kirkbride, is designed as 
a basic textbook for the introductory 
course in chemical engineering. Orig- 
inally written to facilitate such instruc- 
tion, this book"gives a broad perspec- 
tive of theoretical chemical engineer- 
ing, integrating technical fundamentals 
with human relations and reporting of 
technical results. 


The author is manager of research and 
development at Houdry Process Corpo- 
ration of Pennsylvania and was formerly 
professor of chemical engineering at 
the Texas Agricultural and Mechanical 
College. 

Published by McGraw-Hill Book 
Company, Inc., 330 W. 42nd Street, 
New York 18, $5.00 a copy. 


The Genius of Industrial Research, 
by D. H. Killeffer. Are great scientific 
discoveries accidental or are they the 
product of years of thought and effort? 
What are the objectives and methods 
of scientific research? These questions 
and many similar ones are treated in 
this approach. to modern industrial re- 
search and its methods, a book in- 
tended primarily to guide the young 
researcher to a better understanding 
and a surer mastery of his craft. The 
material presented is mostly from the 
field of industrial chemistry, where re- 
search is important, well developed, and 
fruitful. Accounts of how many impor- 
tant modern developments were achieved 
are quoted directly from original. pre- 
sentations by those responsible — a 
method calculated to give the reader 
a clear insight into the reasoning be- 
hind these researches. The point of 
view throughout is that of the indivi- 
dual researcher. 

Published by Reinhold Publishing 
Corporation, 330 W. 42nd Street, New 
York, $4.50 each. 











covery of known increments of water. 
The apparatus, reagents and procedure 
are described in some detail and typical 
results are presented in tabular form. 
A bibliography of 7 references is in- 
cluded. 
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USP. 2,437,288. Separation of Gaseous 
Mixtures. R. B. Anderson. 

The patent relates to a process of 
removing hydrocarbons and acidic gas 
from a gaseous mixture, particularly 
from natural gas. The gas mixture is 
contacted with a non-emulsified mixture 
of two emulsifiable absorbent liquids 
which are immiscible with each other. 
One of these liquids comprises an ab- 
sorption oil for the hydrocarbons and 
the other comprises an amine to absorb 
the acid gas. The liquids obtained are 
separated from the unabsorbed portion 
of the gas mixture, regenerated by de- 
sorption and then recycled. Details of 
this recycling step are included in the 
process claimed. Hydrocarbons heavier 
than methane and contained in the natu- 
fal gas are separated by this process 
from the methane. 


USP. 2,437,357. Solvent Extraction of 
Hydrocarbons. A. C. McKinnis to 
Union Oil Company of California. 
Relatively unsaturated hydrocarbons, 
€g aromatics, are separated from more 
Saturated ones, e.g. non-aromatics, by 
contracting their mixture with an un- 
symmetrical heterocyclic dinitrogen 
compound having a 6-membered ring, 
sich as pyridazine or pyrimidine. A 
’S change in the relative activities of the 
AHOMA unsaturated and more saturated hydro- 

carbons is effected by this treatment, so 
that the more unsaturated hydrocarbons 
can be separated together with a major 
Proportion of the treating agent from 
the more saturated hydrocarbons by 
solvent extraction or extractive distilla- 
tion. 


| US.P. 2,437,439. Art of Converting Pe- 
troleum Crudes. E. H. Records. 

The patent relates to a method of 
treating petroleum crudes to eliminate 
destructive coking in heat-and-pressure 
conversion into products of distillation 
and describes the details of treatment 
of such crudes in a still with filtration 
of the body formed in this still during 
heat treatment and return of the filtrate 
to the still 


US.P. 2,437,649. Separation of Phenols 
from Hydrocarbon, Distillates by 
Steam Distillation. D. W. Milner to 

Yorkshire Tar Distillers Ltd. 

ydrocarbon distillates containing 
phenols which distill along with the hy- 
tocarbons when the distillates are va- 

Porized in the absence of steam, e.g. 
hydrocarbon fractions from continuous 
stills in which the b.p.s. of the hydro- 

carbons and phenols are closely related, 

‘re subjected to distillation in the 

er of steam. The major portion 

of w° hydrocarbon components is driven 
a8 vapor with water in the form of 
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ing fractions. 


U.S.P. 2,438,001. Toluene Sulfonic Acid 
Treatment of Aromatic Hydrocarbons. 
R. L. Dockendorff to Standard Oil 
Development Company. 

An unfinished normally liquid frac- 
tion comprising a major portion of aro- 
matic hydrocarbon and a minor portion 
of unsaturated straight chain hydro- 
carbon contaminant, e.g. a raw toluene 
fraction, is mixed with anhydrous tolu- 
ene sulfonic acid. The admixture formed 
will separate upon settling into at least 
two phases or layers one of which con- 
tains the toluene sulfonic acid. This 
layer is distilled to recover therefrom 
a finished aromatic fraction free from 
the contaminant. 


U.S.P. 2,438,437. Separation of Diole- 
fins and Contaminating Hydrocarbons 
from Rich Ammoniacal Aqueous So- 
lutions. I. D. Hall to Standard Oil 
Development Company. 

A rich aqueous ammoniacal solvent 
containing dissolved diolefin, acetylenes 
and carbonyls from an absorption opera- 
tion is divided into a major and a minor 
portion. The major portion is desorbed, 
and a lean solvent and a vaporous frac- 
tion including ammonia, diolefins, acety- 
lenes and carbonyls are recovered. This 
fraction is intimately contacted under 
liquefying conditions with said minor 
portion to remove at least a major por- 
tion of the ammonia therefrom as an 
aqueous layer. The remainder is frac- 
tionally distilled to separate it into an 
overhead including diolefin and am- 
monia, and a bottoms including car- 
bonyls. The diolefin is separated from 
the ammonia by washing with water. 


U.S.P. 2,438,444. Method of Removing 
Diolefins from an Olefinic Feed Stock. 
M. C. K. Jones and E. R. Retailliau 
to Standard Oil Development Com- 
pany. 

An olefinic feed stock containing 
mono- and di-olefins, e.g. a butadiene 
containing. butene stock to be used in 
the alkylation with isoparaffins, is freed 
from the diolefins by contacting it with 
fuller’s earth at a temperature of 800° F. 
under a pressure of 25-50 psi. in a poly- 
merization zone for about 11-16 seconds. 
the liquid polymers formed from the 
diolefins can then be separated from 
the reaction mixture, leaving an olefinic 
material substantially free of diolefins. 


U.S.P. 2,438,445. Process for the Acid- 
Treating of Catalytically Cracked 
Naphtha. A. F. Kaulakis to Standard 
Oil Development Company. 

The IMEP (indicated mean effective 
pressure developed in the AFD-3C test 
engine) of catalytically cracked aviation 
gasoline containing olefins and aro- 


taining a major portion of the olefins 
and a 225-250° F. fraction containing 
a major portion of the aromatics. Each 
fraction is separately treated with H: 
SO, of 85-98 percent concentration to 
remove olefins, whereupon the treated 
fractions are combined. 


U.S.P. 2,438,018. Process for Treating 
Hydrocarbons. A. C. Nixon and D. 
L. Yabroff to Shell Development 
Company. 

A hydrocarbon fraction which con- 
tains hydrocarbons of different degrees 
of saturation is contacted with an aque- 
ous copper ammonium acetate solution 
to produce two phases. The first phase 
comprises predominantly hydrocarbons 
of a higher degree of saturation while 
the second phase comprises predomi- 
nantly a substantial proportion of the 
more unsaturated hydrocarbons dis- 
solved in the aqueous solution. The for- 
mation of a relatively stable dispersion 
of one phase in the other produced by 
impurities formed as a result of reac- 
tions of unsaturates with each other and 
with oxygen is prevented by the addi- 
tion of 0.001-1 percent by volume of 
an alkali metal salt of a fatty acid with 
8-14 C atoms to the aqueous solution 
in which this salt is dispersible. The 
method is useful also in the treatment 
of other hydrocarbon mixtures with 
other aqueous alkaline treating liquids 
where two phases are to be produced. 


U.S.P. 2,438,368. Method of Purifying 
Benzene. W. O. Keeling to Koppers 
Company, Inc. 

Impure benzene, particularly benzene 
containing other miscible hydrocarbons, 
is mixed under pressure with a mixture 
of propane and isopropyl alcohol to 
form an azeotropic mixture. The pres- 
sure is then reduced while stirring the 
mixture to evaporate the propane, chill 
the benzene and rapidly crystallize the 
benzene as fine-grained crystals. These 
crystals are separated from the liquid 
and melted, whereupon the benzene is 
distilled to recover pure benezene. The 
azeotropic mixture acts as a solute to 
provide a slurry of the benzene crystals. 


U.S.P. 2,438,456. Hydrocarbon Conver- 
sion. R. P. Russell, E. V. Murphree, 
and C. E. Hemminger to Standard 
Oil Development Company. 

Motor fuels and gaseous products ob- 
tained by the catalytic conversion of 
heavier hydrocarbon oils are treated by 
separating from these products a frac- 
tion comprising mainly olefin and paraf- 
fin hydrocarbons of 3-5 C atoms and 
then separating a mixture of C, hydro- 
carbons ftom this fraction. This mixture 
is then further treated to separate bu- 
tenes or butene polymers which are 
used to alkylate isoparaffins present in 
the C.-C; fractions. The alkylate product 
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obtained can be mixed with the residue 
of the charge mixture to obtain a high 
grade aviation gasoline. 


U.S.P. 2,438,565. Method of Purifying , 
Hydrocarbon Material Containing , 
Relatively Small Amount of an Or. 
ganic Fluorine Compound. C. B. Linn 
and J. M. Mavity to Universal Qj 
Products Company. 

Hydrocarbon material which contains 

a relatively small amount of organically 

combined fluorine as an impurity, for 

example from the alkylation of suitable 
hydrocarbons in the presence of a HF 
catalyst, is contacted with SOs; under 
such defluorinating conditions of tem- 
perature and pressure as to maintain the 

SOs in liquid phase. The hydrocarbon 

material is recovered in a fluorine free 

state. A treating temperature of -50 to 
80° C. can, for example, be used. The 

SOs employed can be dissolved in liquid 

SO: or in H:SO.,. 


U.S.P. 2,438,682. Method and Materials 
for Cleaning Oil Wells and Equip. 
ment. P. B. Roberts. 

Solids deposited from petroleum are 
liquefied by treating them with a mix- 
ture of 10-90 percent of NaOH or KOH 
and 90-10 percent of a phenol, and suf- 
ficient water to dissolve the mixture. 
The treatment is carried out in the pres- 
ence of crude oil. 


U.S.P. 2,438,874. Separation of Asphalt 
from Hydrocarbons. J. R. Meadow 
and E. E. Reid to Socony-Vacuum 
Oil Company, Inc. 

Petroleum oil containing asphalt and 
sulfur is intimately mixed with less than 
5 percent by volume but sufficient HF 
to precipitate a substantial portion of 
the asphalt but only a minor portion of 
the sulfur. The precipitated asphalt is 
separated, and an inert gas is passed 
through the molten asphalt to remove 
HF present. Crude petroleum containing 
asphaltenes and resins can be treated 
in the same manner. 





CATALYST PREPARATION, 
ACTIVATION, AND 
REGENERATION 





U.S.P. 2,437,352. Recovery of Catalysts. 
N. Fragen to Standard Oil Company 
(Indiana.) 

Catalyst from a fluidized solid cate 
lyst hydrocarbon conversion system's 
regenerated in a zone which contains 
a dense fluidized suspension of catalyst 
in its lower part and a dilute catalyst 
phase in its upper part. The regenerated 
catalyst is recovered from regeneratio® 
gases in the dilute phase by centrifuga! 
action and is then redispersed in dilute 
suspension in a gas. This suspension 's 
passed through an electrostatic field # 
a velocity sufficient to carry particles 
of degenerated catalyst through this 
field while particles of active catalyst 
are retained. 


U.S.P. 2,437,487. Process of Reducing 
a Metal Oxide Catalyst. J. W. Teter 
to Sinclair Refining Company. . 
Reduced Ni and Co catalysts suitable 

for the catalysis of the direct reaction 

between. olefins and ammonia to pre 
duce nitrogen-containing compounds are 
obtained from NixOs or Co:0s, resper 
tively, by subjecting the calcined ox 
at a temperature of 450-750° F. to * 
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plurality of alternate treatments with 
ammonia and hydrogen. 


US.P. 2,437,533. Catalysts. H. C. Huff- 
man to Union Oil Company of Cali- 
fornia. 

The catalyst according to this patent 
corresponds to that used according to 
U. S. patent 2,437,532 so far as the car- 
rier and its production are concerned. 
The catalytic agent here comprises an 
oxide of the related metals which have 
their differentiating electron in the 
second from the outermost shell, e.g. 
Cr, Mo, Co, or V. This catalyst is useful 
in a variety of hydrocarbon conversion 
reactions. 


US.P. 2,438,379. Production of Catalysts. 
R. C. Archibald, B. S. Greensfelder, 
and F. T. Eggertsen to Shell De- 
velopment Company. 

A gel type catalyst (eg. a_ silica- 
alumina catalyst) is produced by dis- 
placing water in a hydrous inorganic 
oxide gel with a non aqueous organic 
liquid at least partially miscible with 
water and having a b.p. below 200° C., 
such as isopropyl alcohol. The gel with 
this liquid is heated under a pressure 
of at least 100 psi. to a temperature be- 
tween the normal b.p. and the critical 
temperature of this liquid, whereupon 
the gel is exploded by. sudden release 
of the pressure. 


US.P. 2,438,450. Drying of Micro- 
spherical Gels. K. J. Nelson to Stand- 
ard Oil Development Company. 
Microspherical inorganic oxide gel 
particles, e.g. such as silica and/or 
alumina to be used as catalysts or cata- 
lyst carriers, are continuously dried by 
mixing the wet gel particles with a 
sufficient amount (e.g. 5-30 percent by 
weight) of dry gel microspheres so as 
to prevent the individual hydrogel micro- 
spheres from agglomerating, and by 
then drying the resulting mixture. A 
portion of the dried gel is continuously 
recycled to the mixing step. 








US.P. 2,438,451. Activation of Clay. | 


J. J. Owen to Standard Oil Develop- 

ment Company. 

For the production of hydrocarbon 
conversion catalysts from clay, benton- 
itic clay is treated with HeSO, or HCl 
im an amount effective to activate the 
clay and in the presence of a reducing 
atmosphere (Hz or CO). An excess of 
acid over that required to remove im- 
purities from the clay is employed and 
the hydrogen atmosphere can be pro- 


duced in situ by utilizing the excess | 


acid to react with a small added amount 
ot Al, Mg, or Zn. 


U.S.P. 2,438,560. Manufacture of Cata- | 


lysts, E. R. Kanhofer to Universal 
Oil Products Company. 
: A finely divided silica catalyst, which 
reactions, is produced by mixing a 
— acid with a solution that con- 
aims not more than 30 percent by 
St ae ot an alkali metal silicate, about 
ok percent of an alkali metal halide 
sil; about 51-91 percent of water. The 
- ica thus formed is composited with 
a salt later converted to metal 
additt €.g. with alumina or zirconia. The 
ition of the alkali metal halide has 


the effect of i 
~e producing a very finel 
vided catalyst, . : . 


USP. 2,438 569, Preparation of an 


Particularly suitable for hydrocarbon | 





LOWER COST... 
MORE EFFICIENT PUMPING 


ROTARY 
PUMPS 


SHER-BATH GEAREX PUMP 


Balanced Axio! Thrust - Pulseless Flow - Vibra- j ROTARY 
tionless Operation - Roller Bushings for Precision Running 
under load. - PUMP 


Capacities: 1-550 g.p.m. 
Discharge: 250 p.s.i. for medium or high — 
viscosities. 50 p.s.i. for water. 4 


MADE BY 


IER-BATH Screw Pumps and Gearex Pumps are 

made in a plant keyed to precision methods of gear 
manufacturing. Our engineers have a long background of 
experience specializing in the design of rotary pumps. 
As a result, the high quality of these pumps enables them 
to operate for long periods without maintenance. Their 
pulseless flow and vibrationless operation mean less wear 
on valves, couplings and other fittings. Pipes and joints 
remain tight. In every way, the Sier-Bath Screw and 
Gearex Pumps are constructed to render reliable and 
continuous service, with least possible maintenance. Write 
for detailed information. 
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FOUNDED 1905 MEMBER A. G. M. A. 





Se 


9249 HUDSON BOULEVARD e NORTH BERGEN, NEW JERSEY 











June, 19484 Gulf Publishing Company Publication sa 











WILLSON PRODUCTS, INC., 105 


180 


NEW WILSON 


Some like 'em 


ee 
Curved 


Newly styled plastic eye protection with choice of curved or 
flat lenses offer new features designed to add to their already 
predominant popularity. The WILLSON MONOGOGGLE, just 
over an ounce in weight, is the answer to getting safety equip- 
ment worn on many hazardous jobs. 


@ The new flat lens design retains all the safety features of - 


the curved lens: 

e Both provide ample room for wearing of prescription glasses 
in comfort. The flat style, however, provides additional clear- 
ance for molded spectacle frames. 

@ New drop-eye shape gives wider vision. 

e Greater ventilation area provides better air circulation and 
more wearer comfort. 

@ Both new designs available in clear acetate frames or the 
new flexible, mottled-brown, polythene frame. 


, eas “or complete information on these 
a) 2 products and their application, as 

yf ] nihar ~ a tary 
4Y 


SON 


| 
\ 
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WIL 


| molybdenum oxide is used to 
hydrocarbons at a temperature 0 


THORN STREET, READING, PA. 


Alumina-Group VI Oxide Catalyst, 
W. J. Mattox to Universal Oil Prog. 
ucts Company. 

A compound of a metal in the left. 
hand column of Group VI of the per. 
odic table is incorporated into fused 
hydrated aluminum sulfate. The com. 
posite is heated sufficiently to form 4 
solid residue. The latter is treated with 
a reducing gas at a temperature of 350. 
650° C. until there is substantially no 
evolution of SO: or H:S. Combined 
catalysts of Al:O: with CreOs or Mo,0, 
can, for example, be produced by this 
method. 


U.S.P. 2,438,584. Preparation of Nop. 
sintered Iron Catalyst. M. M. Stewar 
to The Texas Company. 

A nonsintered iron catalyst to be used 
in the hydrogenation of CO is prepared 
from an iron compound capable of con- 
version at least in part to iron oxides 
A gas containing oxygen is passed into 
contact with the iron compound com- 
minuted in finely divided form at a 
temperature of 750-875° F. for a period 
of time sufficient to remove carbonace- 
ous material and convert the compound 
into oxides. A mixture of steam and 
oxygen is then passed into contact witl 
the resulting material under such con- 
ditions that all the iron present is con- 
verted to Fe2Os. A mixture of hydrogen 
and steam is then contacted with the 
Fe:O; containing material at a tempera- 
ture of 700-800° F. for a period of time 
sufficient to convert the Fe.O; to mag- 
netite. The latter is reduced to metallic 
Fe by treatment with hydrogen em- 
ploying the same temperature range. 


CRACKING AND REFORMING 


U.S.P. 2,437,383. Cracking Process. § 
D. Dalton to Socony-Vacuum Oil 
Company, Inc. 

In a process for conversion of hydro- 
carbons a granular solid is heated to 2 
temperature in excess of the conversion 
temperature and then passed down 
wardly through a contacting zone in- 
cluding an upper reaction section, af 


intermediate cooling section, and a lower 
| quenching section. Hydrocarbon reat- 


tants are passed in direct contact with 
hot granular solid in the reaction sec- 
tion to produce vapors heated to re 
action temperature. The hot vapors are 
passed in direct contact with granular 
solid in the quenching section. A fluic 
heat exchange medium is circulated i 


| . . . ah 
indirect heat exchange relationship wit! 


the solid in the cooling section to reduce 


| the temperature of the solid therein. 


U.S.P. 2,437,532. Process for the Cata- 


lytic Reforming of Hydrocarbons. H 

C. Huffman to Union Oil Compan) 

of California. 

A catalyst consisting of 80-99 percent 
by weight of a carrier of active alumina 


| gel all of which has been stabilized by 
precipitating therein 1-15 percent 0 


silica, and 1-20 percent of the combined 


oxides of Co and Mo in the range % & 


molecular proportions of one-half to ? 


moles of cobalt oxide to 1 mole ? 
reform 


1050° F. 


U.S.P. 2,438,570. Production of Toluet f 


by Catalytic Cracking of Monoalky 
Benzenes. W. J. Mattox to Univers 
Oil Products Company. 
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Monoalyky! aromatic hydrocarbons 
the alkyl group of which contains 2 or 
more C atoms, e.g. propylbenzene, are 
contacted with a catalyst comprising an 
oxide of an element from the left-hand 
column of Group VI of the periodic 
table, e.g. an alumina-chromia or an 
alumina-molybdena catalyst, at a tem- 
perature of 400-650°C., a pressure of 
from atmospheric to about 1000 psi., and 
an hourly weight space velocity of 0.1-5. 
By this treatment the alkyl group is 
split at the bond between its alpha and 
beta C atoms, a methyl substituent at- 
tached to the aromatic nucleus thus 
being left. Toluene can thus be obtained 
from propylbenzene. Hydrogen in an 
amount of 0.5-15 mols per mol of the 
hydrocarbon can be present in the re- 
action, 





ISOMERIZATION 





US.P. 2,437,394. Catalytic Process for 
the Isomerization of Hydrocarbon 
Vapors in the Presence of a Metal- 
Halide Catalyst. H. R. Legatski to 
Phillips Petroleum Company. 


Hydrocarbon vapors to be isomerized 
are passed into the bottom end of a 
catalyst zone charged with alternate 
layers of metal halide catalyst and gran- 
ular inert members, and maintained 
under isomerizing conditions. Hydro- 
carbon vapors and vaporous metal hal- 
ide are removed from the upper end of 
this zone. Alternate layers of the cata- 
lyst and the inert members are con- 
tinuously added to this end of the zone 
while inert members are removed from 
its bottom end. Channelling of reactant 
vapors through the catalyst bed is pre- 
vented by this arrangement. 


U.S.P. 2,437,948. Production of Branched 
Chain Hydrocarbons Catalyzed by a 
Metal Halide Catalyst Supported by a 
Composite of Alumina and Titania. 
E. W. M. Faweett, G. I. Jenkins, and 
J. Habeshaw to Anglo-Iranian Oil 
Co., Ltd. 

Normal paraffin hydrocarbons, par- 

ticularly n-butane, are contacted at an 

elevated temperature not exceeding 
250° C. in the presence of a hydrogen 
halide promoter with a catalyst con- 
sisting of a volatile anhydrous metal 

halide in intimate association with a 

Porous support consisting essentially of 

an aluminum oxide and containing 5-25 

percent to TiO». The isomerization rate 

is mcreased by the use of this catalyst 

Support. 


US.P. 2,438,421. Isomerization of Paraf- 
finic Hydrocarbons. E. E. Senel and 
A. R. Goldsby to The Texas Company. 
Normal paraffin hydrocarbons which 

are normally free from naphthene hydro- 


carbons, e.g. n-pentane, are continuously 
‘somerize| in the presence of an alum- 
num halide catalyst at an elevated tem- 
perature not exceeding 300° F. under 
stch conditions that the isomerization 
Teaction normally accompanied by 


substantial hydrocarbon crackin 

al hy g, eg. 
. 160-200° F. A relatively small amount 
M naphthe¢ ie hydrocarbons is introduced 
0 the reaction zone in a quantity suf- 


ficient to inhibit hydrocarbon cracking 
or mt ‘ent to prevent isomerization 
aes noi nal paraffin hydrocarbons. 
ane rized paraffins are continuously 

Tawn from the reaction zone. Cy- 


clohexane in an amount of 10-25 percent 
by weight of the reactant hydrocarbon 
can, for example, be used as the additive. 


U.S.P. 2,439,301. Isomerization of Hy- 
drocarbons. T. B. Hudson and J. D. 
Upham to Phillips Petroleum Com- 
pany. 

A saturated hydrocarbon, eg. 
n-butane, is isomerized under conditions 
of decreasing temperature, decreasing 
concentration of reactants and normally 
decreasing activity of catalyst by passing 
it in admixture with a mobile Friedel- 
Crafts type metal halide catalyst through 


a reaction zone. The final temperature 
level in the reaction zone shall be suf- 
ficiently low to obtain a concentration 
of the isomer in excess of the equilib- 
rium concentration thereof at the highest 
temperature level. Catalyst is introduced 
into the.liquid hydrocarbons at each 
of a plurality of points in a quantity 
sufficient to overcome otherwise occur- 
ing deactivation of catalyst and suffi- 
cient to increase the ratio of catalyst 
activity to hydrocarbons along the di- 
rection of flow. A constant rate of re- 
action throughout the reaction zone is 
thus established. 





ALKYLATION 





U. S. P. 2,437,356. Catalytic Alkylation 
of Aromatic Hydrocarbons by Long 
Chain Olefins. P. Hill to Standard Oil 
Company (Indiana.) 

An aromatic. hydrocarbon, such as 
benzene, is alkylated with a higher mono- 
olefin hydrocarbon with at least 20 C 
atoms, e.g. a polymer of a normal mono- 
olefin hydrocarbon such as propylene, 
in the presence of AICls or another 
Friedel-Crafts catalyst, a minor propor- 
tion of HCl, and a minor proportion of 
a lower olefinic hydracarbon of a mol. 
wt. not over 130 (e.g. pentene). In the 
case of the use of an olefin polymer the 
amount of the lower olefin facilitates the 
alkylation, so that much shorter reac- 
tion periods, smaller proportions of cata- 
lyst, and lower temperatures are re- 
quired. 


U.S.P. 2,437,544. Hydrofluoric Acid Al- 
kylation Process. M. M. Marisic to 
The Pure Oil Company. 


A mixture of lower boiling paraffinic 
and olefinic hydrocarbons is contacted 
with small particles of liquid HF at 
a temperature above the normal b.p. of 
HF and at a pressure slightly above the 
critical pressure of HF at the desired 
reaction temperature so that substantial 
vaporization of HF occurs upon rise in 
temperature with consequent cooling of 
the reaction mixture. A temperature of 
125° F. and a pressure of 40-100 psi. 
can, for example, be used. Isoparaffinic 
hydrocarbons are formed by alkylation. 


U.S.P. 2,437,828. Alkylation of aromatic 
Hydrocarbons with Sulfuric Acid Cat- 
alyst Avoiding Sulfonation of Product. 
D. J. Lyons, A. Lazar, and L. L. In- 
graham to Tide Water Associated 
Oil Company. 

An olefin is reacted with H:SO, of 
65-90 percent concentration and in an 
amount not ‘greater than 2 mols of acid 
per mol of olefin. The reacted mixture 
is contacted with an excess of a ben- 
zene hydrocarbon while maintaining the 
temperature at 60-150° F. Water shall 
be present at all times in sufficient quan- 
tity to dilute all H:SO.« present during 
and formed by the reaction below 90 
percent strength to avoid sulfonation. 
The contacted mixture is separated into 
an oil layer and an acid layer. The oil 
layer is neutralized after removal of the 
acid layer and is then fractionally dis- 
tilled to separate alkylated hydrocarbons 
formed from unreacted hydrocarbons. 


U.S.P. 2,438,211. Process Using Alumni- 
num Bromide-Hydrocarbon Complex 
to Promote Alkylation of Aromatic 


Hydrocarbons by Olefins of More: 


Than Two Carbon Atoms per Mole- 
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_cule. M. H. Gorin and L. G, Sharp to 

Socony-Vacuum Oil Company, Inc. 

The patent describes a continuous 
process for alkylating a normally liquid 
aromatic hydrocarbon, such as benzene, 
with an aliphatic olefin containing at 
least 3 C atoms, such as propylene, buty- 
lene, or amylene, by means of a liquid 
A1Br;- aliphatic hydrocarbon complex. 
This complex is first contacted with 
the aromatic hydrocarbon only ‘where- 
upon the solution thus formed is reacted 
with the olefin. The details of such a 
process are described and claimed. The 
process makes it possible to utilize spent 
A1Br;-aliphatic hydrocarbon complex 
obtained in the alkylation of an isoparaf- 
fin with an aliphatic mono-olefin. This 
tarry liquid complex, while insoluble 
in aliphatic hydrocarbons, can be ex- 
tracted by the liquid aromatic hydro- 
carbons used in the alkylation. 


U.S.P. 2,438,852. Multistage Alkylation 
Method. A. R. Goldsby and C. W. 
Watson to The Texas Company. 


A paraffin having a tertiary C atom, 
e.g. isobutane, is alkylated with an alky- 
lating agent in the presence of a suitable 
catalyst, such as H:SO,, by introducing 
the major portion of the paraffin with 
the catalyst onto the first stage of a 
multistage alkylation system and flow- 
ing the same serially through this sys- 
tem. The feed of the alkylating agent is 
split between the various stages and 
introduced into each stage by multipoint 
addition involving its injection in finely- 
divided droplets not exceeding % inch 
in diameter from a large number in 
excess of five injection points spaced 
widely from each other and throughout 
a major portion of the reaction mix of 
each stage. The rate of addition of alky- 
lating agent to each stage is controlled 
in accordance with the paraffin concen- 
tration in the reactor of each stage. 


U.S.P. 2,439,080. Process for Utilizing 
Gas Mixtures in the Alkylation of 
Aromatic Hydrocarbons. J. A. Davies 
to The Texas Company. 


A normally liquid hydrocarbon is con- 
tacted with a mixed hydrocarbon frac- 
tion containing normally gaseous olefins 
and paraffins of different numbers of C 
atoms to selectively absorb a normally 
gaseous olefin and corresponding paraf- 
fin of a higher number of C atoms. The 
enriched aromatic hydrocarbon after 
separation from the unabsorbed hydro- 
carbon fraction is contacted with an 
alkylation catalyst to effect alkylation 
of the aromatics with the absorbed ole- 
fin. Benzene can, for example, be con- 
tacted with a cracked petroleum gas 
fraction comprising essentially hydro- 
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MODERN EXPANSION JOINTS 


you can install and FORGET! 





E. B. Badger & Sons Company is 
the original and sole manufac- 
turer of BADGER Expansion Joints 


Bavcer Packless Corrugated 
Expansion Joints are designed and 
built to “take care of themselves.” 
Their dependability and long life are 
the result of this exclusive combina- 
tion of features: 


PACKLESS —The fiexing member of every 
Badger Expansion Joint is made from 
a single piece of tubing. This elimi- 


Badger 


CORRUGATE D 


PACKLES S 
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nates the necessity of packing and 
troublesome packing maintenance. 


COMPACTNESS—The compact design of 
the Badger Packless Corrugated Ex- 
pansion Joint saves valuable space 
often wasted with the old “loop” 
type of joint. The Badger Joint. re- 
quires no more space than a regular 
flanged fitting. Furthermore, it is eas- 
ily installed. 

HEAT TREATMENT— Special heat treat- 
ment, after forming, increases resi8- 
tance to corrosion, thus lengthening the 
life of the joint. 


STAINLESS STEEL CONSTRUCTION —Badger 


Expansion Joints are made of stain- 


EXPAN SI! 


less steel and other alloys to withstand 
high temperatures and resist corrosion. 


DIRECTED FLEXING—This patented fea- 
ture controls and distributes the flex- 
ing stresses evenly over each corru- 


gation, further assuring long life and 
dependability. 


Badger Packless Corrugated Expan- 
sion Joints are built with known fac- 
tors, backed by the “know-how” of fifty 
years’ experience in the field. Once 
you’ve installed them, you can forget 
them. 

For more information about these 


improved Expansion Joints, and their 
applications, write for Bulletin No. 100. 


E. B. BADGER & SONS CO., Cambridge Division, 260 Bent Street, Cambridge 41, Mass. 
AGENTS IN PRINCIPAL CITIES 


ON JoIrNTs 


Petroleum Re finer—V ol. 27, No. 0 
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carbons with less than 4 C atoms at a 


temperature of 100-300° F. and a pres-, 


sure of 100-400 psi., so that substantially 


all propane and propylene are absorbed 
but only part of the methane, ethane 
and ethylene present. 





POLYMERIZATION 


AND CONVERSION 





—_—_ 


US.P. 2,437,278. Polymerization of Sub- 
stituted Indene. F. J. Soday to The 
United Gas Improvement Company. 
Methyl indene or a light oil methyl 

indene fraction boiling mainly between 
290-210° C. is contacted with an alkyl 
or aryl acid sulfate at a temperature of 
0-70°C. in the absence of coumarone 
or the like. Resinous polymers are ob- 
rained. 


US.P. 2,437,334. Controlling Chemical 
Reactions. B. E. Roetheli to Standard 
Oil Development Company. 

The patent relates to a method of con- 
ducting endothermic chemical reactions 
(eg. the dehydrogenation of butenes to 
butadiene) in the presence of a fluidized 
powdered catalyst at a high tempera- 
ture with a short contacting time. De- 
tails of the method including control of 
the velocity of flow of the reactants and 
of the reaction temperature, and of an 
apparatus to be used in this method are 
lescribed and claimed. 


US.P. 2,437,531. Catalytic Treatment of 
Hydrocarbons. H. C. Huffman to 
Union Oil Company of California. 
Hydrocarbons are treated at tempera- 
tures of 800-1300° F. under gage pres- 
sures of -14 to 1000 psi. in the presence 
fa catalyst consisting of a major pro- 
portion of a carrier and a minor pro- 
portion of a heavy metal oxide distended 
thereon, such as the oxide of a metal 
f the left column of the VI group of 
the periodic table. The carrier consists 
f a precipitated alumina or magnesia 
gel containing 1-9 percent of silica pre- 
cipitated in the presence of the. entire 
hydrous precipitated gel. Dehydrogena- 
tion, reforming, hydroforming, aromati- 
zation, and cracking of hydrocarbons 
can be effected by these catalysts. 


US.P. 2.438.029. Method of Effecting 
Catalvtic Conversions. H. V. Atwell to 
The Texas Company. 

The patent describes and claims the 
details of a continuous method for ef- 
tecting catalytic conversion of gaseous 
reactants by contact with a particle 
‘orm solid catalyst wherein a liquid (a 
-ooling liquid in the case of exothermic 
reactions) is continuously passed up- 
wardly through the catalyst in such a 
manner that the velocity of flow of this 
iquid is less through the upper section 
ot the reaction zone than through its 
ower section. The catalyst is thus sus- 
pended in finely divided form in the 
‘quid in the lower section. Gaseous re- 
actants are dispersed in the liquid in the 
Wer portion of this zone. The tempera- 
re in the reaction zone is adjusted by 
‘n€ passing liquid. 


U.S.P, 2,438,215. Treatment of Polyalkyl 
Tomatics. V. N. Ipatieff and L. 
Schmerling to Universal Oil Products 

ompaany, 
Mr Proportioned mixture of polyethyl 
taal = and benzene is reacted in con- 
mo ag a phosphoric acid catalyst, 
c Eth y at a temperature of 200-450° 
ethys y benzene is obtained, The poly- 
jan €nzene employed can be pro- 
by reactiing ethylene with ben- 


zene in the presence of a solid phos- 
phoric acid catalyst. Ethyl benzene 
which is formed in this reaction together 
with polyethylene benzenes is separated, 
and the latter are then used for the 
production of further amounts of ethyl 
benzene. 


U.S.P. 2,438,261. Method and Apparatus 
for Conversion of Fluid Hydrocar- 
bons. E. Utterback to Socony- Vacuum 
Oil Company, Inc. 

The patent describes a method for the 
conversion of high boiling fluid hydro- 
carbons to lower boiling gaseous hy- 
drocarbon products in the presence of a 
particle-form contact material. The con- 
tact material is passed downwardly 
through a confined, elongated conver- 
sion zone comprising a zigzag path in 
which the material is subjected to abrupt 
change in direction. The hydrocarbon 
charge is sprayed onto the contact ma- 
terial at a location near the beginning 
of the zigzag path to obtain thorough 
mixture of both. 


U.S.P. 2,438,340. Low Temperature Poly- 
merization of Olefinic Hydrocarbons. 
H. L. Johnson to Sun Oil Company. 
A mixture of 35-60 percent by weight 

of isobutylene, 20-45 percent of buta- 

diene and the remainder of styrene is 

polymerized at a temperature of -40° C. 

in the presence of a catalyst comprising 

a previously prepared solution of AlBrs 

in a saturated hydrocarbon liquid, such 

as n-heptane. 


U.S.P. 2,438,439. Chemical Process for 
the Catalytic Conversion of Hydro- 
carbon Oils. C. E. Hemminger to 
Standard Oil Development Company. 
Heavy residual hydrocarbon oil is dis- 

persed into a dense turbulent mass of 
finely divided solid material within a 
conversion chamber which is maintained 
at a temperature sufficient to convert 
the oil totally into lower boiling hydro- 
carbon vapors and solid residue. The 
vapors are withdrawn as the product 
from the upper end of the chamber. The 
oil vapors and gases are passed up- 
wardly through this chamber with such 
a velocity as to maintain the dense tur- 
bulent state of the solid material. Finely 
divided solid material containing solid 
carbonaceous residue is continuously re- 
moved from a lower portion of the 
chamber, regenerated by burning and 
thereby heated to a temperature above 
that maintained in the chamber and 
then returned to this chamber. 


U.S.P. 2,438,467. Catalytic Conversion of 
Hydrocarbons. C. W. Tyson, H. G. M. 
Fischer, and E. V. Murphree to Stand- 
ard Oil Development Company. 

In the catalytic conversion of hydro- 
carbons with regeneration of the fouled 
stationary catalyst, the withdrawn hot 
regeneration gases are cooled by indi- 
rect heat exchange with hot hydro- 
carbons withdrawn from the conversion 
zone. At least part of the thus cooled 
regeneration gases is further cooled and 
then recycled to the regeneration zone 
to control the temperature during re- 
generation. The heated hydrocarbons 
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leaving the heat exchange step are re- 
cycled to the conversion zone for addi- 
tional conversion therein. 


U.S.P. 2,438,728. Temperature Control 
in Fluidized Catalyst Systems. C. W. 
Tyson to Standard Oil Development 
Company. 

In a catalyst conversion process with 
regeneration of the catalyst particles in 
a regeneration zone, the temperature 
in the conversion zone is maintained 
substantially constant by controlling the 
amount of hot regenerated catalyst pass- 
ing from a standpipe connected with 
the regeneration zone to the conversion 
zone. Undesired temperature changes in 
the conversion zone are thus avoided 
while a substantially constant amount of 
catalyst is maintained in the conversion 
zone by controlling separately the 
amount of spent catalyst withdrawn. 


U.S.P. 2,439,021. Preparation of Satu- 
rated Hydrocarbons. H. T. Quigg to 
Phillips Petroleum Company. 

A gaseous mixture of hydrocarbons 
comprising mainly ethylene and other 
gaseous olefins is treated with liquid 
isoparaffin to absorb the olefins while 
the other gaseous components are al- 
lowed to pass undissolved. The result- 
ing olefin solution is directly fed to a 
polymerization zone where liquid phase 
polymerization of the olefins to higher 
boiling olefins principally in the Cs to Ce 
range and mainly butylene is effected 
while the isoparaffin serves as a diluent 
and enables maintenance of the liquid 
phase. The resulting mixture of isopar- 
affin and higher-boiling olefin is alky- 
lated to give hydrocarbons with mol. wt. 
and b.p. in the motor and aviation fuel 
range. A solid activated catalyst com- 
prising NizOs on a carrier can be em- 
ployed in the polymerization, while an- 
hydrous HF or conc. H:SO, can be em- 
ployed as the alkylation catalyst. 


U.S.P. 2,439,023. Hydrocarbon Conver- 
sion Process. S. P. Robinson to Phil- 
lips Petroleum Company. 

A stream of a hydrocarbon material 
heavier than methane, such as a mix- 
ture of ethane, propylene and propane, 
is subjected to such conversion condi- 
tions of temperature, pressure and time 
as will produce an optimum yield of a 
hydrocarbon of lower mol. wt. and a 
minimum yield of hydrocarbons of 
higher mol. wt., e.g. to a temperature 
of 1350-1650° F. under a pressure of 
15-40 psi. for a sufficient period of time. 
The conversion effluent is rapidly cooled 
to a temperature below that at which 
unsaturated hydrocarbon products will 
undergo secondary reactions with for- 
mation of hydrocarbons of higher mol. 
wt. and a fraction comprising an un- 
saturated hydrocarbon of low mol. wt. 
is separated from the cooled effluent as 
a product of the process. The normal 
charge to the separating means is dis- 
charged and the supply of heat to the 
conversion zone is simultaneously cut 
off whenever effluents of the conversion 
are not cooled sufficiently. 


U.S.P. 2,439,228. Diaryl Paraffins and 
their Production. M. G. Sturrock, T. 
Lawe, and W. E. Kemp to Dominion 
Tar & Chemical Company, Ltd. 

A hydrocarbon of the benzene series 
containing at least one hydrocarbon sub- 
stituent and having at least one hydro- 
gen attached to the benzene nucleus is 
condensed with a saturated aliphatic 
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This man is pulling valve seats from an oil well slush 
pump. 

ACTUAL PULLING TIME: 2 MINUTES... with 
this center hole Simplex hydraulic “Jenny” built by 
Templeton, Kenly & Company. 

When a Nickel alloyed steel unit of this kind takes 
hold, something has to move. 

Terrific tensile and torsional stresses imparted by its 
pull frequently render or shear carbon steel rods at- 
tached as described in the caption. In contrast, rods of 
SAE 3145 or 3250 Nickel-chromium steel resist these 
high stresses. 


A Nickel-chromium steel casting approximately ~ 


equivalent to SAE 3145 in composition forms the hous- 
ing for this unit, because such an alloyed casting alone 
provides adequate strength fox the work. 

In shipyards, mines, oil fields, railroad shops, con- 
struction and general industry, these jacks pull cylinder 


Simplex center hole jack is slipped over a 
rod tack welded or similarly attached to 
the part to be pulled. Nut screwed on this 
projecting rod provides bearing surface 
for cylindrical ram to push against. This 
exerts a direct pull on object to be lifted. 


liners, form ship and boiler plates, remove gears and 
pulleys, pull off propellers and do many other jobs. A 
100-ton capacity model, especially designed for pulling 
in stern tubes on ships, has a 3%-inch center hole. 
Smaller models of 30, 60, and 80-ton capacities are also 
available. 

The Simplex jenny proves that it pays to use a Nickel 
alloy for tough jobs. 














> EMBLEM OF SERVICE € 


- 5S 


TRADE 








Over the years, International Nickel has accumulated a fund of 
useful information on the selection, fabrication, treatment and 
performance of engineering alloy steels, stainless steels, cast irons, 
copper-base and other alloys containing Nickel. This information's 
yours for the asking. Write for “List A” of available publications. 











THE INTERNATIONAL NICKEL COMPANY, INC. sew'tonc: 1 
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aldehyde with at least 2 C atoms in the 
presence of HF. The weight ratio of 
HF to aldehyde shall be between 1.4:1 
and 5:1. m-xylene from a mixture of 
m-xylene and p-xylene can, for example, 
be condensed with acetaldehyde or par- 
aldehyde; crystalline asym. di(m-xyly]) 
ethane is obtained in this case. 


US.P. 2,439,307. Recovery and Purifi- 
cation of Cyclopentadiene. H. R. Le- 
gatsky to Phillips Petroleum Com- 
any. 

A mixture of close-boiling hydrocar- 
bons containing cyclopentadiene is 
heated to a temperature of 200-220° F. 
for a period of time such that the cyclo- 
pentadiene of the mixture is polymerized 
to the dimer and higher polymers with- 
out substantial polymerization of other 
hydrocarbons present. The treated mix- 
ture is fractionated to separate the lower 
boiling components from the cyclopen- 
tadiene polymers. The latter are then 
again fractionated at subatmospheric 
pressure under conditions such that the 
distillation temperature is not above 
20°F., whereby pure dicyclopentadiene 
is separated from higher boiling poly- 
mers. The latter are heated in vapor 
phase at atmospheric pressure to a tem- 
perature of 750°-1100° F. for a period of 
time of 10-30 seconds to depolymerize 
the higher polymers to monomer cyclo- 
pentadiene which is recycled together 
with unconverted higher polymers to 
the polymerization step. The dicyclopen- 
tadiene formed is recovered. 


US.P. 2,439,348. Method and Apparatus 
for Conversion of Hydrocarbons. T. 


P. Simpson, R. Lee, and F. E. Ray 

to Socony-Vacuum Oil Company, Inc. 

A particle form solid contact mass is 
moved through a confined reaction zone 
as a compact downwardly flowing col- 
umn. Hydrocarbon reactants are passed 
at conversion conditions concurrently 
with and through said column in the 
reaction zone. Reactant is separated from 
contact mass near the bottom of the 
column at a disengaging surface located 
within the column, The total area of 
this surface is substantially greater than 
the cross sectional area of the column. 
Cracking, alkylation, dealkylation, hy- 
drogenation, dehydrogenation, isomeri- 
zation, polymerization, and oxidation can 
be effected by this method. 


U.S.P. 2,439,372. Method for Hydrocar- 
bon Conversion. T. P. Simpson to 
Socony-Vacuum Oil Company, Inc. 
A particle form solid contact material 

is passed at a conversion temperature 
downwardly through a confined con- 
version zone as a compact vertical col- 
umn. A gaseous hydrocarbon charge is 
introduced into the lower section of this 
zone and passed upwardly through the 
column to effect its conversion to a gase- 
ous product containing lower boiling 
hydrocarbons. A high boiling liquid hy- 
drocarbon charge is distributed over the 
contact material in the column at at least 
one level substantially above that of the 
introduction of the gaseous hydrocar- 
bons to effect conversion of the liquid 
hydrocarbons to a lower boiling gaseous 
hydrocarbon product. The mixed gase- 
ous products are withdrawn from the 
upper section of the conversion zone. 





HYDROGENATION, DEHYDROGENATION, AROMATIZATION 





US.P. 2,437,773. Process for the Pro- 
duction of Diolefins. T. H. Whaley to 
Phillips Petroleum Company. 

A mixture of an olefinic oxide of 2-3 
C.atoms and an olefin of 4-5 C atoms 
is contacted with a dehydrogenation 
catalyst under such conditions as to 
effect dehydrogenation of the olefin to 
diolefin, reduction of the olefin oxide to 
olefin, and condensation of resulting low 
mol. wt. olefin with olefin oxide to form 
diolefin. The olefin oxide at the same 
time acts as hydrogen acceptor to pro- 
mote the dehydrogenation reaction. Bu- 
tadiene can, for example, be obtained 
from a mixture of ethylene oxide and 
butylene at a temperature of 1100-1300° 
F. in the presence of bauxite impreg- 
nated with Ba(OH)e. 


US.P. 2,438,041. Process of Producing 
Styrene from Butadiene. H. A. Dutcher 
to Phillips Petroleum Company. 
Butadiene is passed over a fuller’s 

earth, bauxite, alumina or silica gel cata- 

lyst at a temperature of 150-480° C. and 

4 pressure of 20-30 atms. The effluent 

contains not less than 1 mol of buta- 
lene for each mol of butadiene dimer 
wna After separation of tar this 

in luent is passed without further cool- 

a a catalyst comprising a mixture 

° rand Al oxides. The rate of flow 

emtrolled so as to insure a contact 

P € of 1.5 seconds with this catalyst 
@ temperature of 400-600°C. and a 

argh of at least 1 atm. Styrene 
tmed is withdrawn from the product 

of this reaction. 


USP. 2.438 315, Dehydrogenation of 2, 


3-Dimethylbutane. F. E. Frey to Phil- 

lips Petroleum Company. 

2,3-dimethylbutane mixed with an 
inert diluent, such as nitrogen, is con- 
tacted with a catalyst comprising alu- 
mina impregnated with CreO; at atmos- 
pheric pressure, a temperature of about 
1100° F. and a space velocity of about 
550 gas volumes of 2,3-dimethylbutane 
per vol. of catalyst per hour and a total 
space velocity of about 2800 gas vols. 
per vol. of catalyst per hour. 2,3-dime- 
thylbutene-1; 2,3-dimethylbutene-2; and 
2.3-dimethylbutadiene-1,3 are obtained. 
The 2.3-dimethylbutene-1 and -2 can be 
separated from effluents and recycled 
with the mixture passed into contact 
with the catalyst to form further 
amounts of 2,3-dimethylbutadiene-1,3. 


U.S.P. 2.438,398. Preparation of Cyclo- 
pentadiene. R. M. Kennedy to Sun 
Oil Company. 
1,3-Pentadiene is dehydrogenated at a 

temnerature of 300-700°C. for a time 

sufficient to effect a desired degree of 
dehydrogenation and cyclization with 

formation of 1,3-cyclopentadiene. At a 

temperature of 600°C. and a pressure 

of 30mm. Hg a once-through yield of 

7.3 percent cyclopentadiene was obtained 

at a residence time of 2.4 seconds. 


U.S.P. 2,438,399 - 2,438,403. Preparation 
of Cyclopentadiene. R. M. Kennedy 
and S. J. Hetzel to Sun Oil Company. 
These patents relate to the prepara- 

tion of 1,3-cyclopentadiene by dehydro- 

genation and cyclization of 1,3-penta- 
diene. 

According to U.S.P. 2,438,399 the 1,3- 
pentadiene is contacted with silica gel 
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at a temperature of at least 300°C. but 
not substantially above a temperature 
at which substantial decomposition of 
hydrocarbons present will take place, 
for example at a temperature within the 
range of 400-700°C. and a pressure of 
10-1000mm. Hg. 

According to U.S.P. 2,438,400 CreOs 
on alumina is employed as the catalyst 
under about the same conditions as de- 
scribed before. 

According to U.S.P. 2,438,401 the con- 
tact mass essentially consists of silicon 
carbide. 

According to U.S.P. 2,438,402 fused 
alumina forms the contact mass. 

According to U.S.P. 2,438,403 subdi- 
vided iron or steel is used as the catalyst. 


U.S.P. 2,438,404. Treatment of Hydro- 
carbons. S. J. Hetzel and R. M. Ken- 
nedy to Sun Oil Company. 

This patent, too, is concerned with 
the production of 1,3-cyclopentadiene by 
dehydrogenation and cyclization of 1,3- 
pentadiene under the general conditions 
outlined for U.S.P. 2,438,399. A porous 
adsorbent alumina is employed as the 
contact mass in the present case. 


U.S.P. 2,438,449. Synthesis of Hydrocar- 
bons and Oxygenated Compounds. M. 
A. Mosesman to Standard Oil De- 
velopment Company. 

A gaseous mixture of CO and He is 
contacted at elevated temperature and 
pressure with a catalyst comprising a 
reduced mixture of a major portion of 
iron oxide and a minor amount of an 
alkali metal pyroantimoniate. Hydrocar- 
bons and oxygenated organic com- 
pounds are formed. A temperature of 
450-675° F. and a pressure of 100-500 
psi. can, for example, be employed. The 
amount of the pyroantimoniate in the 
catalyst mixture can, for example, be 
0.2-20 percent of the catalyst. Very good 
yields of hydrocarbons are obtained. 





DESULFURIZATION 





U.S.P. 2,437,348. Process for the Refin- 
ing of Hydrocarbon Oil Containing 
Mercaptans. K. M. Brown and C. G. 
Gerhold to Universal Oil Products 
Company. 

Hydrocarbon oil containing mercap- 
tans is treated with a solution compris- 
ing an alkali and one of the following 
solvents: methanol, ethanol, propanol, 
acetone, ethylene glycol, or glycol ethers. 
The solution is then separated from the 
treated oil and distilled to vaporize 
mercaptans and organic solvent. On 
condensation of the vapors a mercaptan 
layer and a solvent layer are formed 
which are separated from one another. 
The solvent layer is then contacted with 
hydrocarbon liquid, e.g. gasoline, to re- 
duce the small content of mercaptan 
still contained therein, and can here- 
after be reused. 





HEAVY OILS AND WAXES 





U.S.P. 2,438,446. Lubricant and Hy- 
draulic Fluid Composition. H. L. 
Leland to Standard Oil Development 
Company. 

Cumene is chlorinated by direct action 
of chlorine, preferably in the presence 
of FeCl; catalyst, until 2-4 atoms of Cl 
per mol of cumene are nuclearly bound. 
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“| like PETROLEUM REFINER because 
every page—editorial and advertising alike 
—concerns the refining-natural gasoline 
industry—and nothing else.” 
















That comment hits the nail on the head and 
is one reason why more men in the refining in- 
dustry subscribe to PETROLEUM REFINER 
than to any other publication. It is THE special- 
ized paper devoted entirely to the oil refining 
industry, including petro-chemical engineering, 
petroleum synthetics and natural gasoline. 
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The material thus obtained is combined 
with 2-20 percent by weight of polymer. 
ized isobutylene, acrylic acid ester, or 
methacrylic acid ester as a polymer 
thickener of a mol. wt. of 1,000-15,009 
to form an oily composition to be used 
as a lubricant, power transmission me. 
dium, hydraulic oil, and the like. 


U.S.P. 2,438,461. Cutting Oil Composi. 
tion. J. C. Showalter to Standard Oj 
Development Company. 


The composition according to this 
patent comprises a major portion of 
sulphonated extract of a naphthenic type 
petroleum oil neutralized by NaOH and 
a minor portion (preferably not more 
than 5 percent of the composition) of 
a metal salt of stearic acid, e.g. a stearate 
of Al, Zn, or Pb. The composition js 
capable of forming a stable aqueous 
emulsion useful for the lubrication of 
cutting tools. The stearate additive pre- 
vents foaming of the emulsion. 


U.S.P. 2,438,468. Oil Composition. J. | 
Wasson and C. J. Wilson to Standard 
Oil Development Company. 

The composition according to this 
patent comprises a petroleum oil of the 
lubricating oil boiling range and a rela- 
tively small amount of tert. butyl ether 
of 4-isopropyl alpha naphthol. The addi. 
tive inhibits deterioration of the oil 
composition which thus has a high re- 
sistance against oxidation. 


U.S.P. 2,438,599. Lubricating Oil Com- 
position. E. S. Blake to Monsant 
Chemical Company. 

The composition according to this 
patent comprises a mixture of a hydro 
carbon lubricating oil base with minor 
amounts of a chlor phenalkyl ester of a 
thio acid in which the ester forming 
group consists of C, Hz and Cha, the 
chlorine being attached to the phenyl 
nucleus of the phenalkyl group. Tn 
chlor benzyl! diethyl dithiocarbamate and 
trichlor benzyl butyl trithiocarbamat 
are examples of the additives. It imparts 
extreme pressure properties to the lubr 
cant. 





U.S.P. 2,438,876. Mineral Oil Compos:- 
tion. O. M. Reiff and H. J. Andress 
to Socony-Vacuum Oil Company, Inc 
The patent relates to a mineral o 

which contains admixed therewith 

minor proportion of a metal salt of 4 

diaryl sulfide of an alkyl-substituted 

diaryl dithiophosphoric acid, the alky 
substituent of which is an oil-solubiliz 

ing alkyl group containing at least Il 

C atoms. The additive stabilizes th 

mineral oil against oxidation 
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U.S.P. 2,437,308. Process of Making 
Fluoroprene, L. F. Salisbury to E I 
du Pont de Nemours & Company. | 
This process is similar to that o 

U.S. patent 2,437,307. A mixture of mor- 

ovinylacetylene and HF is passed over 

charcoal impregnated with HgO in # 
amount within the range of 2-198 grams 
calculated as elementary Hg, pet ite 
of charcoal, and coated with basi 
mercuric nitrate in a correspondime 

amount, the total weight of HgO a 

basic mercuric nitrate associated with 

the charcoal being in the range 0 

grams, calculated as elementary Hg, Pe 
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liter charcoal. The mol ratio of hydro- 
carbon to HF can be in the range of 
from 1:2 to 2:1 and the time of the 
contact can be 10-100 seconds. 2-fluoro-1, 
3-butadiene is obtained. 


US.P. 2,437,307. Fluorohydrocarbons by 
Reacting Hydrogen Fluoride with 
Acetylenic Hydrocarbons. L. F. Salis- 
bury to E. I. du Pont de Nemours 
& Company. 

\ mixture of HF and a hydrocarbon 
of mol. wt. not greater than 85 having 
the general formula RC=—C wherein R 
is H or a monovalent hydrocarbon 
radical (eg. monovinylacetylene) is 
passed over a charcoal supported mer- 
curic acetate catalyst: under anhydrous 
conditions in the vapor phase at a tem- 
perature of 25-250° C. Fluorohydrocar- 
bons are obtained. 


US.P. 2,437,420. Vulcanizable Copoly- 
mers of a Vinyl Aryl Compound, Bu- 
tadiene, and Vinyl Ethers. G. F. D’ 
Alelio to Prophylactic Brush Com- 
pany. 

The composition according to this 
patent is formed by the copolymeriza- 
tion of a mixture of 30-90 parts of a 
compound of the structure CH:—CR’Z 
where R’ is H or a methyl radical and 
Z is an aryl radical, 2-70 parts of a 
butadiene-1,3 of the formula CH.—CR- 
CR=CH: where R is H, or an alkyl, 
aryl, or cycloaliphatic radical free of 
ethylenic unsaturation, and 2-40 parts of 
monovinyl ether of the structure CH:—= 
CHOR” where R” is a hydrocarbon 
radical with not more than 6 C atoms 
and free of ethylenic and acetylenic un- 
saturation. The major component of the 
mixture shall be one of the two first 
named compounds, 


US.P. 2,437,421. Vulcanizable Copoly- 
mers of Acrylonitrile, Butadiene, and 
Vinyl Ethers. G. F. D’Alelio to Pro- 
phylactic Brush Company. 

The mixture to be polymerized ac- 
cording to this patent differs from that 
used according to the U.S. P. 2,437,420 
only in that the compound CH.—CR’Z 
Is replaced by the same amount of acry- 
lonitrile or methacrylonitrile. 


U.S.P. 2,437,600. Synthesis of Aldehydes. 
W. F. Gresham, R. E. Brooks, and 
W. M. Bruner to E. I. du Pont de 
Nemours & Company. 

An olefinic hydrocarbon with 2-8 C 
atoms, is heated with CO and H: at a 
temperature of 75-250° C. under a pres- 
‘ure of 325-3000 atmospheres in the 
Presence of a hydrogenation catalyst, 
“8. a Co catalyst. The initial molal ratio 
% CO:H; shall be from 1:1,5 to 1:10. 
\n aldehyde containing product is ob- 
famed, such as propionaldehyde from 
ethylene, butyraldehydes from  propy- 
ene 


US.P, 2,437,648. Catalytic Oxidation of 
Unsaturated Organic Compounds. N. 
. Milas to Research Corporation. 

Unsaturated hydgocarbons with at 

di _ olefinic linkage, e.g. mono- or 

cate are treated with HO; in a 

pa and initially anhydrous environ- 

aan od solution and in the presence of 
any active oxide of a_ metal 
nies orms unstable per-acids. The re- 
eae Polyhydroxy derivative of the 
via urated hydrocarbon employed is 

Overed from the reaction mixture. 
saat lsobutylene glycol can, for ex- 

pie, be obtained from isobutylene, 


SMOTHER 
EXPLOSION HAZARDS 


sndteapprece etch ptatetioats with R-C inert Gas 
a continuous paper web or roll. 


Eleven years earlier, the first Generators 


Roots Blower was built. We're 
not good because we're old, but 
old because we're good. 

















(Above) R-C Inert Gas Generator 
in oil refinery. Oil-fired, engine- 
driven. Capacity 45,000 CFH. 


(Left) Portable unit, on truck, for 
fast service by public utility. 
Capacity 15,000 CFH. 

















Wherever inflammable gases or liquids are processed, handled or stored, 
there exists danger of fire or explosion. Such hazards are minimized in 
many plants with R-C Inert Gas Generators, which produce cheaply a 
mixture of nitrogen and carbon dioxide, in either stationary or portable 
units, with oil or gas for fuel. 

R-C Inert Gas Generators have these outstanding advantages: 


@ Larger capacity in terms of weight and @No adjustments, for same fuel, needed 
cost after shut-down 


@ Low operating and maintenance cost @ Operation not affected by variations in 


®@ Quick adjustments for complete back pressure 
combustion @ Extremely quiet operation 


Many years of satisfactory performance have proved the desirable qual- 
ities of R-C Inert Gas Generators. They are available in capacities from 
1,000 CFH, up. For explosion or fire protection, or for inert gas production 
for processing operations, you'll obtain complete dependability from R-C 
equipment. For details, send for Bulletin 100-B14. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 
806 Crescent Avenue, Connersville, Indiana 


ROOTS-[ONNERSVILLE 


OTARY ENTRIFUGAL 
BLOWERS - EXHAUSTERS - BOOSTERS - LIQUID AND VACUUM PUMPS - 





* .~* ONE OF THE DRESSER INDUSTRIES «+ * 
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' CORRECT THERMAL DESIGN is a first consider- "I 
WHITLOCK ation in solving any heat transfer problem. At — us 
Whitlock, thermal design is based on over halfa Re & 
EQUIPMENT century’s theoretical and practical know-how in : 
designing and fabricating heat exchangers. Tube 7 
side and shell side transfer rates, pressure drops, T 
average fluid temperatures and temperature ap- this 
proaches, among other factors, are carefully ol s 
weighed and calculated—then double-checked in a 
IN EVERY WAY the light of practical experience. Engineering J con 
theory provides a working basis for developing m 
i t of correct thermal design and rating, — 
Th equipmen mal design and rating, 
ermal Design and is supplemented by Whitlock’s practical oper- . 
Mechanical Design ating experience. For heat transfer equipment that's N 
“right in every way,” you're taking the right step A 
Material Selection when you come to Whitlock. B acy 
Our engineers will be pleased to examine your re- olef 
Quality Fabrication quirements and recommend units for your specific bel 
processes. Coy 
Cost Economies will 
It nee watch rhese THE WHITLOCK MANUFACTURING CO. | that 
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yclopentene-2-diol-1,4(cis) from cyclo- 
pentadiene, hexanetetrol-1,2,5,6 from di- 


allyl. 


US.P. 2,437,921. Phenol Recovery. F. 
Porter to Allied Chemical & Dye Cor- 
poration. : 

A vapor mixture formed by the vapor 
phase oxidation of benzene to phenol at 
elevated temperatures and comprising 
phenol, unreacted benzene, and water, 
is washed with benzene at % to 2 at- 
mospheres pressure and at a tempera- 
ture above 50° C. at which there is no 
condensation of water from the vapor 
mixture. The washed mixture is cooled 
to condense benzene and an aqueous 
condensate which are separated from 
ne another. The dewatered benzene 
thus obtained is used at least in part as 


Cc 


the wash liquid. The phenol dissolved 


in the benzene is recovered. 


US.P. 2,437,930. Production and Re- 
covery of Olefin Oxides. I. Bergsteins- 
son and J. R. Scheibli to Shell Devel- 
opment Company. 

A technical mixture comprising an 
olefin (e.g. ethylene) and at least one 
paraffin hydrocarbon is contacted with 
an oxygen-containing gas at a tempera- 
ture of 100-500° C. in the presence of 
an oxidation catalyst. A reaction mixture 
comprising an olefin oxide, unreacted 
olefin, paraffin, oxygen and catalyst- 
poisoning impurities is formed, This 
reaction mixture is contacted with a 
lower aliphatic alcohol under conditions 
such as to inhibit any reaction between 
the olefin oxide and the alcohol. The 
olefin oxide and the poisoning impuri- 
ties are thereby selectively extracted 
fom the mixture. The undissolved 


| poison-free portion is recycled to the 


reaction zone. The olefin oxide is re- 
covered from the extract by distillation. 


| US.P. 2,437,966. Interpolymer of Sty- 


rene and Fumarodinitrile. Plasticized 

with an Alkyl Phthalyl Alkyl Glycol- 

late. D. T. Mowry to Monsanto Chem- 
icals Company. 

The plastic composition according to 
this patent comprises an interpolymer 
of styrene and fumarodinitrile and 10-30 
percent of copolymerized fumarodinitrile 
and an alkyl phthalyl alkyl glycollate 
compatible therewith. 


| US.P. 2,437,993. Fluorination of Acyclic 


Olefinic Compounds. A. F. Benning 
and J. D. Park to E. I. du Pont de 
Nemours & Company. 
A mixture of at least 0.5 mol of an 
acyclic olefinic compound, such as an 
olefin hydrocarbon, and at least 5 mols 
ot HF, is mixed at a temperature of 
below O° C. with 1 mol of MnO; or 
Lo0;. The temperature in the closed 
Vessel is then raised above O° C. to 
that at which reaction proceeds rapidly. 
Wo fluorine atoms are thereby added 
to the double bond of the olefinic com- 
Pound. Halogen containing olefin com- 


= can be treated in the same man- 
T. 


US.P. 2,438,021, Ethylene-Polyhaloethy- 
ene Reaction Products. J. R. Roland 
to E. I. du Pont de Nemours & Com- 
Pany. 

Ethylene is reacted at a pressure’ of 
25.159° atms. with trichloroethylene at 
which = in the presence of a catalyst 
fog las two directly linked oxygen 
(CHC Compounds of the formula Cl 

*CH:).-R are. formed wherein n is 
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MURRAY TYPE- 


SINGLE STAGE TURBINES 
FOR MECHANICAL DRIVE 






Mechanical constant speed gover- Carbon ring glands, stainless steel 
nor completely enclosed and fully springs, corrosion resisting gland 
lubricated. Heavy cast housing, cases. Cast in leakoff reduces pipe 
removable for inspection. Provision fittings necessary. 


~ cad pele repens Ske Tapped hole in shaft end facilitates 
drawing on coupling. 
Double seated balanced stainless 
© steel governor valve, with stainless 7) Bearing seals effectively retain oil 
steel renewable seats. Corrosion and exclude dirt and moisture. 
resisting steam strainer ahead of Casing split at centerline allowing 
control valves. inspection without disturbing align- 
e Separate emergency overspeed ment or steam connections. 
butterfly trip valve actuated by 


unbalanced weight type emergency 
overspeed governor. 


Sleeve type babbitt lined bearings 
with split oil rings, easily removable. 
Babbitt thrust faces against collars. 


Stainless steel blading and. shroud Inspection covers and flush level 
band. Nozzles drilled and reamed glasses included. Water cooling 
in replaceable nozzle ring. always furnished. 


FOR DEPENDABILITY, SPECIFY A MURRAY TURBINE 
Bulletin T-121 gives complete details. Write for your copy today. 











2R AY IRON WORKS COMPANY 


BURLINGTON, IOWA 
Builders of Steam Power Equipment for Three Quorters of a Century 


..- You get everything... 


yon piping fob needs 
| te the TAYLOR FORGE Lec 


“A 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: Chicago 90, Ill. (P.O. Box 485) 


EASTERN PLANT: CARNEGIE, PA. 
DISTRICT OFFICES 
New York: 50 Church Street Philadelphia: Broad Street Station Bldg. 
Chicago District Sales: 208 S. LaSalle Street 
Houston: City National Bank Bldg. Los Angeles: Subway Terminal Bidg. 


190 


Widest range of types... sizes 
... weights... materials 


To Taylor Forge “full line’ means just 
what it says. The broad Taylor Forge 
line—more complete than that of any 
other manufacturer—includes practically 
every type of fitting, every weight, every 
size, and every material ever needed in 


yd Wa 
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an integer of 2-1000 and R is the mono- 
yalent radical obtained by removing a 
chlorine atom from trichloroethylene. 
Other polychlorinated ethylenes can be 
employed instead of trichloroethylene. 


US.P. 2,437,980. Chlorobenzalacetone 
Copolymer. R. B. Seymour and D. T. 
Mowry to Monsanto Chemical Com- 
pany. 

A mixture of 2-50 percent by weight 
of a nuclear chlorinated benzalacetone 
and 98-50 percent 1,3-butadiene is co- 
polymerized in emulsion. Part of the 
butadiene can be replaced by styrene. 
Rubbery materials are obtained. 


US.P. 2,438,125. Stabilization of Oxi- 
dized Aromatic Hydrocarbons. E. J. 
Lorand and J. E. Reese to Hercules 
Powder Company. 

A reaction mixture produced by the 
oxidation of an alkyl-substituted aro- 
matic organic compound of the general 
formula 


R; H 
ef 
‘ 
Yt” 
R; Ar 


in which R, and R: represent alkyl 
groups and Ar represents an aryl or 
alkaryl group is heated for stabilization 
toa temperature of 100-130° C. in the 
presence of aqueous alkali. Examples 
of the hydrocarbons to be treated are 
p-cymene, cumene and diisopropylben- 
zene. 


US.P. 2,438,334. Ketone Production. T. 
F. Doumani and J. F. Cuneo to Union 
Oil Company of California. 


An olefinic hydrocarbon is reacted at 
a temperature above 150° C. and a pres- 
sure not substantially greater than at- 
mospheric in the vapor phase with an 
acid halide of monocarboxylic acids hav- 
ing 2-6 C atoms or with acid halide 
producing mixtures consisting of a poly- 
valent metal halide and an anhydride of 
such a monocarboxylic acid. An unsatu- 
rated ketone is obtained. If, for example, 
di-isobutylene is treated with acetyl 
chloride, a mixture of two methyl oc- 
tenyl ketone isomers is obtained. 


US.P. 2,438,369. Production of Dicar- 
boxylic Acids and of Anhydrides 
Thereof. I. E. Levine to California 
Research Corporation. 


A benzene ortho dicarboxylic acid 
anhydride, particularly phthalic anhy- 
(ride, is obtained by oxidation of a 
mixture of aliphatic substituted benzenes 
having aliphatic radicals of 1-3 C atoms. 
\ major proportion of these substituted 
henzenes shall have two ortho aliphatic 
sroups while a minor proportion shall 
have meta and para aliphatic substitu- 
ents. The ortho substituted benzenes are 
oxidized to a benzene ortho dicarboxylic 
acid anhydride while the meta and para 
substituted benzenes are simultaneously 
selectively over-oxidized at least to the 
Point of ring rupture by passing the 
mxture in vapor phase over a vana- 


“lum oxide catalyst at a temperature 
of 990-1175° F. 


U.S.P. 2,439,076. Copolymer of Dichloro- 
styrene, Butadiene-1,3 and Piperylene. 
CC. Clark to Mathieson Alkali 
Works, Inc. 

\ rubber-like material is obtained by 
'€ interpolymerization of a mixture of 





®This Petroleum Refiner CLASSIC 
again avulialls 


eprints of 
THE 
DESIGN 
OF 
FOUNDATIONS 
FOR STACKS 
AND TOWERS 


By V. O. MARSHALL 


Chief Engineer, 
J. P. Devine 
Manufacturing 
Company Inc. 


@ With the years there 
has been no let-up in the demand for this article which was 
published in the August, 1943, Petroleum Refiner. Sufficient 
Reprints are again ready to accommodate the needs of engi- 
neers both in and out of the refining industry. 
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Fig. 1571 
Bronze Air Cock 




















COMPRESSED AIR 
IS A VALUABLE TOOL 


but costly if wasted! 


SAVE IT with 
















LUNKENHEIMER 
AIR DEVICES 


















That h-i-s-s-s-s-s you may hear around your air lines means there’s a 
villain loose in your plant. Costly compressed air is escaping, costing 


you money by the minute. But, you say... 


amount to much.” Look at the chart below. 


aA SMALL 


Check your plant... 


“it’s only a pinhole, can’t 
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compressed air leaks mean that good dollars 


are “gone with the wind.” Replace leaky or defective air devices with 
LUNKENHEIMER Air Cocks, Valves, Nozzles. Designed for air line 
service, LUNKENHEIMER Air Devices seat tight and sta 
requiring minimum maintenance for long, efficient service life. Your 
Lunkenheimer Distributor has a stock of these devices and fittings. 


Write for Circular No. 587 and enlarged copy of air leak chart, 


suitable for 





postin g. 
ESTABLISHED 1862 


THE LUNKENHEIMER &o: 


— "QUALITY = 
CINCINNATI 14, OHIO. U.S.A. 


NEW YORK 13 CHICAGO 6 
BOSTON 10 PHILADELPHIA 34 


EXPORT OEPT. 318.322 HUDSON ST. NEW YORK 13.N Y 





tight, 








of the butadiene-piperylene component 
of the mixture. 


U.S.P. 2,439,202. Composition of Buta. 
diene-Acrylonitrile Copolymer and 
Styrene-Acrylonitrile Copolymer, [. 
E. Daly to U.S. Rubber Co. 
Twenty-five to 90 percent of a hard 

normally inelastic resinous thermoplas. 
tice copolymer obtained from 50-85 
percent of styrene and 50-15 percent of 
acrylonitrile is mixed with 75-10 percent 
of a normally elastic rubbery copolymer 
obtained from butadiene-1,3 and acrylo- 
nitrile. A moldable and_ vulcanizable 
thermoplastic mixture is obtained 


U.S.P. 2,439,213, Heat-Resistant Copo- 
lymer of Styrene and Para-Chloro. 
Alpha Methylstyrene. J. P. Kispersky 
and R. B. Seymour to Monsanto 
Chemical Company. 

A mixture of 58 percent of p-chloro- 
alpha-methylstyrene is copolymerized by 
heating with 42 percent of styrene. A 
resinous material of improved mechan- 
ical strength and heat resistance useful 
for the plastics and coating industries 
is obtained. 


U.S.P. 2,439,226. Copolymers of Fuma- 
rodinitrile and Alpha-substituted Sty- 
renes.. R. B. Seymour to Monsanto 
Chemical Company. 

A mixture of 5-40 percent of fuma- 
rodinitrile is interpolymerized by heat- 
ing with 95-60 percent of alpha-methyl- 
styrene, alpha-p-dimethylstvrene, or al- 
pha-phenvlstyrene. A hard clear, uni- 
form resinous material is obtained 


U.S.P. 2,439,227. Ternary Interpolymers 
of Styrene, Maleic Anhydride, and 
Acrylonitrile. R. B. Seymour and J 
P. Kispersky to Monsanto Chemical 
Company 
A mixture of 45-85 percent styrene, 

7.5-27.5 percent maleic anhydride, and 

7.5-27.5 percent acrylonitrile is inter- 
polymerized by heating. Moldable resins 
of high mechanical strength and heat- 
resistance are obtained, which, in con- 
trast to the resins obtained from styrene 
and maleic anhydride only, are insoluble 
in alkali and do not react with alcohols. 


U.S.P. 2,439,343. Liquid Copolymer of 
Beta Mycrene and Para Methyl Sty- 
rene. E. L. Kropa to American Cyan- 
amid Company. 

An aqueous emulsion including beta- 
mycrene and p-methylstyrene is heated 
for 6 hours in the presence of H:0O: as 





a catalyst. Copolymerization is obtained. , 


The preferred product is a liquid poly- 
mer which contains 3 parts of beta- 
mycrene on 1 part of p-methylstyrene. 
Its properties are similar to those ol 
natural drying oils. 


Moore Joins Wood River 
Group, Locates at Duncan 


H. D. Moore has resigned as general 
sales manager of the W. T. Waggoner 
Estate properties, Vernon, Texas, ' 
affiliate with Wood River Oil & Refir- 
ing Companies as executive assistant. 
Moore will be assistant to Dr. 4. »: 
Alspaugh, executive vice president of 
Wood River companies, and will e 
located at the Duncan, Okla., offices of 
Rock Island Oil & Refining Company, 
Inc., a Wood River subsidiary. 
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20-46 percent nuclear dichlorostyrene 
which butadiene-1,3 and piperylene. The 
butadiene-1,3 shall constitute a propor. 
tion of 65-85 percent on a molar basis 
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Temperature 


control demands 


EAGLE-PICHER 


Insulations 


Eagle-Picher Insulations 


help any process operate at maximum efficiency 
‘ae: 


A 


si , Let these Eagle-Picher products also 
\\R. 
‘ai S 
ee 
f\ } 


k 
4 
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No matter what process you use, there’s an Eagle-Picher Insula- 


tion to help make it more efficient. These scientifically engineered Save you money... power... time 


insulations provide the precision temperature control so vital to Insulating Felts 


| 


“4 


profitable refining operations. Made to cover a full range of tem- Supertemp Block + Blankets 





peratures, both hot and cold, Eagle-Picher Insulations improve Loose Wool + Pipe Covering 


Stalastic + Insulseal + Insulstic 


















the performance of your equipment, cut down waste, and sub- 


i . k + Finishing Cements 
stantially reduce over-all operating costs. Ask your Eagle-Picher Swetche eminent 


. Insulating Cements 
distributor, or write The Eagle-Picher Company. 


EAGLE-PICHER 
INSULATIONS for 


Gioia 


THE EAGLE-PICHER COMPANY 
CINCINNATI (1), OHIO 
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Vy | MANUFACTURERS’ 
LITERATURE 


FOR COPIES OF MANUFACTURER'S LITERATURE OR MORE INFORMATION ON PRODUCTS DESCRIBED 


ON THESE PAGES USE 


1—Control System 


The “Synchro - Master” 
and phase controller designed by Syncro- 
Master, Seneca Falls, N. Y., provides 
“automatic and continuous synchroniza- 
tion of the rotative speeds of any num- 
ber of independent engines and holds 
their crankshafts in any desired phase 
or angular relationship regardless of re- 
lative changes in\load.” These control 
effects are accomplished by use of a 
differential synchronizer operating 
through an air servo system connected 
to the fuel valve linkage of each engine 
being controlled. The device eliminates 
sympathetic vibrations and exhaust beat 
which are produced by unsynchronized 
engines. Further, when massive rotating 
unbalances are present, their effect is 
minimized by holding the unbalances 
out of phase so that they tend to neu- 
tralize each other. One engine is used as 
a speed reference and the others are syn- 
chronized with it. In applications where 
several engines are involved, a speed 
reference such as a synchronous electric 
motor is used, 

The rotative speed and the phase posi- 
tion of the engine being controlled is 
picked up by a flexible shaft or selsyn 
motor and carried to the synchronizer. 
The air output from the controller is in 
turn piped back to the air motor which 
is attached directly to the fuel control 
of the engine. Air pressure from any 
convenient source is reduced to 20 psi 
and used to operate the air servo sys- 
tem. Various components are assembled 
in a compact box, 

Assume that it is desired to synchron- 
ize the two single cylinder engines 
shown on the schematic diagram and 
phase their crankshafts so that the fol- 
lowing engine lags the leading engine 
by 180°. Assume further that the follow- 
ing engine’s load has decreased and its 
crank has advanced relative to the lead- 
ing engine crank. The “following” dif- 
ferential gear will gain slightly in speed 
and the spider will move in a direction to 
displace the moving pointer on the air 
controller to the left. This displacement 
causes the air controller to lower its out- 
put pressure and relieve the bellows in 
the air motor, thus closing the fuel 
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DIFFERENTIAL SYNCHRONIZER 








valve until it is adjusted to the decreased 
load and the following engine crank has 
retarded to its 180° lagging position. 
Should the following engine crank 
move away from its allotted phase posi- 
tion, the synchronizer will respond by 
unbalancing the air controller in a cor- 
recting direction. The air controller re- 
sponds by changing its output pressure, 
thereby adjusting the following engine 
fuel valve until the whole system is 
again in balance. This action is continu- 
ous and so sensitive that isochronous 
response is obtained. 

Performance of the Synchro-Master 
is said to be unaffected by the size or 
location of the engines, their speed or 
direction of rotation or by the type of 
fuel they burn. 


2—Vacuum Gage Dial 


Helicoid Gage Division, American 
Chain & Cable Company, Inc., an- 
nounces a new vacuum gage dial gradu- 
ated 0 to 30-inch mercury vacuum in 
.2-inch increments, and with baromet- 
ric pressure readings from 29 to 31 
inches. The new Helicoid vacuum gauge 
may be corrected for changes in baro- 
inetric pressure, such corrections being 
easily made by means of the external 
micrometer pointer adjuster. The dial 
also reads counter clockwise to prevent 
any confusion with a pressure gauge, and 
is designed with the subdivisions in 
steps for ease in reading to 2/10 of 
an inch, 





ITEM AND THE 


ADDRESS LISTED 


3—Boiler Feed Pumps 


For large industrial users who pump 

hot water at high 
pressures, Jacuzzi 
Bros. Inc., Rich- 
mond, Calif., and St. 
Louis, Mo., has an- 
nounced the steam 
turbine boiler feed 
pump as a new addi- 
tion to its line of 
pumps for industry 
use. 

Unusual features 
of the new centri- 
fugal pump are its 
vertical multi-stage 
design which is said 
to increase effici- 
ciency and hydraulic 
balance, and its au- 
tomatic pressure 
breaker. 

The pumps will be custom-built to 
meet individual requirements. 


4—Hidden Arc Welding 


Welding with the hidden arc deep 
flux process employing high current 
densities has been extended to provide 
the semi-automatic performance of man- 
ual welds through a recent development 
in this field announced by The Lincoln 
Electric Company, Cleveland, Ohio. The 
development “increases the versatility of 
the hidden arc process by providing sim- 
plified, flexible and maneuverable weld- 
ing equipment that produces the smooth, 
deeply penetrating, spatter-free welds 
normally associated with fully automatic 
operation.” A portable unit that pro- 
vides all the necessary welding current 
and auxiliary power plus automatic wire 
feed mechanism and controls, the basic 
element is a standard 600-ampere weld- 
ing machine. Mounted on the welder is 4 
unit containing the wire reel, feed mech- 


Manual Lincolnweld equipment for semi-auto 

matic use of hidden arc welding is used with © 

positioner to increase welding speeds up ' 

where they ore 300 percent faster than reg 
hand welding. 
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Picts a simple bend to prefabricated 
piping complete for the most elaborate 
and complex job... Midwest Piping will 
meet your requirements exactly. The four 
Midwest Plants, strategically located, are 
staffed by experienced piping specialists 
working with the most advanced equip- 
ment. 

Midwest modern methods assure 
prefabricated piping that meets the most 


MIDWEST PIPING & SUPPLY COMPANY, Inc. 


Main Office: 1450 South Second St., St. Louis 4, Mo. 


"Seles OF 


Plants: St. Levis, Passaic, Los Angeles and South Boston 
fices: New York 7— 30 Church St. ¢ Chicago.3—79 West Monroe St. 


los Angeles 33—520 Anderson St. « Houston 2—229 Shell Bidg. 


MI i 


Tulse 3—533 Mayo Bidg. © South Boston 27—426 First $. 


EST PIPING IS BETTER PIPING 





difficult conditions . . . is accurate in 
dimension and alignment . . . carefully 
shop tested . . . heat treated and stress 
relieved when necessary . . . thoroughly 
cleaned and inspected. Midwest Piping 
is delivered to the job in a series of sub- 


_assemblies that minimize erection time, 


trouble and cost. You will find it to your 
advantage to get in touch with Midwest 
whenever you need piping. 
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W. have devoted twenty-five years 
... Our entire business life, in fact... 
to the production of chrome-iron and 
chrome-nickel castings. We have con- 
centrated exclusively on this type of 
casting and today have most of our 
original staff of metallurgists and 
foundrymen with which we started 
back in 1922. In other words, we have 
the experience. 

Because of this, we can fairly claim 
to be “specialists” in the high alloy 
casting field...and as such, believe 
we Can serve refineries, not only with 
tube supports such as illustrated, but 
with pump liners, centrifugally cast 
tubes and pipes, fan blades and other 
high alloy castings needed in refin- 
eries. 


necialists 
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ansim, drive motor and voltage controls, 
A special cable to which is attached 
a cone shaped welding gun completes 
the equipment. The gun holds 3% 
pounds of flux, which is dispensed by 4 





gravity through a hardened and special 
heat treated nozzle in sufficient amount 
to cover the arc as the weld is made. 
The nozzle, which is insulated from the 
rest of the gun, also introduces the 
welding current to the wire and straight- 
ens the wire as it is fed through. The 
gun is attached by special cable to the 
feed mechanism unit. The cable provides 
a compact flexible carrier for both the 
wire and the current, can be a maximum 


| of 25 feet in length. a 
| Because wire is fed through the nozzle nal 
of the welding gun at rate of generally Les 
; around 300 inches per minute and be- a. 
| cause current is introduced to the wire rt 
close to the arc, it is possible to use a 
600 amperes with a 5/64-inch diameter a 
wire, For regular hand welding, an elec- a 
trode four times as large, or 5/16-inch in at 
| diameter, is required to handle 600 am- nes 
| peres. The current densities effectively oan 
| concentrate heat sufficient to weld %- a 
| inch plate in a plain butt joint, one pass oa 
| on each side, without edge preparation. aan 
This simplification of the hidden arc ai 
process enables its use in applications 
where the weld is inaccessable for auto- = 
matic welding, or where the size and 
contour of the weld has made auto- — 
matic welding impractical. It is thus TI 
possible to take advantage of cost re- has 


ducing high speeds on low volume pro- 
duction jobs. High current densities re- 
sult in deeper penetration and smaller 
| cross section of the weld. The amount 
of deposited metal is reduced and warp- 
age minimized. Uniform heat applica- 
tion, slower rate of cooling and inor- 
ganic flux covering the weld result in 
welds of high tensile strength and high 
ductility. The operation is free of smoke, 
visible arc, and spatter, thus making for 
more comfortable working conditions 





and higher operating factor. The ap- 
pearance of the weld is clean and smoth. 
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5—Steel Building 


The Steelcraft Manufacturing Com- 
pany, 9017 Blue Ash Rd., Rossmoyne, 
(Cincinnati), Ohio, is now in production 
of its new 50-foot-wide clear span build- 
ing. It “is engineered to the highest 
AISC standards and designed to com- 
ply with local building codes.” Steel- 
craft Model 50 buildings can be obtained 
in any length in multiples of 20 feet. 
The height to the eaves is 14 feet. These 
buildings are readily adaptable for many 
industrial and commercial uses by being 































joined to modern architectural fronts of mati 
U 
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masonry construction. Economy and 
quick delivery of the building is achieved 
by modern mass-production facilities. 


6—Gas Regulator 

Hammel-Dahl Company, 243 Rich- 
mond Street, Providence 3, R. I. has an- 
nounced its 500 Series pressure loaded 
supersensitive gas regulator which “con- 
trols pressure within 
a fraction of an inch 
water column—even 
with large variations 
in flow. They will 
provide supersensi- 
tive regulation 
wherever the con- 
trolled fluid may 
come in direct con- 
tact with the . dia- 
phragm. They may 
be used on either re- 
ducing or back pres- 
sure service for any 
control pressure up 
to 100 psi. Fluid 
pressure from the 
utlet side of the valve is applied to the 
under side of a large area diaphragm. 
Loading pressure from an integral pilot 
is applied to the upper side of the dia- 
phragm. The opening of the fixed ori- 
fice determines the sensitivity of con- 
trol. This construction eliminates both 
springs and packing gland, thereby pro- 
viding almost frictionless operation of 
the valve.” Although the valve body 
may be either cast iron or steel, the 
steel diaphragm cases are so large in 
area that the maximum working pres- 
sure of this valve is 250 psi. These 
valves may be used on air, gas, water 
and oil service. 





7—Shielded Spark Plug 


The BG Corporation, New York 

has announced development of a new 

shielded spark plug, 

especially applicable 

for the petroleum in- 

dustry. Life of the 

spark plug is greatly 

increased by the use 

of platinum elec- 

trodes as well as by 

embodying a resistor 

within the upper part 

of the ceramic core. 

This resistor de- 

creases the flow of 

current through the 

gap after the spark 

has occurred and 

thus reduces elec- 
Shielded Spark Plug trode erosion. 


| §&Pressure Regulator 


More Products Company, H & Ly- 


§ coming Streets, Philadelphia 24, has an- 


nounced a new line of “Nullmatic” pres- 
‘tre regulators for sub-atmospheric ap- 
plications including models with baro- 
a compensation for regulating at 
- solute values. These industrial-type in- 
swtuments are designed to hold set 
values constant, regardless of changes 


ll be. ell as variations in the sup- 
alt ow e. They use the pneumatic 
aie _ ce system in which the main 
a ha rated by a pilot nozzle. This 

“€ Operates with a constant differen- 


ryt which holds the nozzle seat 
oat — the Same position for each 
Matic bie Wo models have an auto- 

eed which makes them suitable 





MAGNILASTIC EXPANSION JOINTS are now 
standard in all pipe sizes up to 72 inches, and 
are available in a large-diameter low-pressure 
series to 120 inches. In repairs, replacement, 
or new construction, MagniLastic units can cut 
costs by eliminating expensive custom models, 
bulky installations, costly maintenance, short 
life, fractured piping. 
MagniLastic has pioneered in standardizing a 
complete line of packless expansion joints for 
almost all pipe-movement requirements, includ- 
ing pressures from vacuum to 1000 psi and 
temperatures from minus 300° to plus 1600°F. 
Joints are made of Stainless Steel, Monel or any 
weldable alloy to fit customers’ operating 
conditions. 





Request our new catalogs for your engineering 
and maintenance departments from nearest 
MagniLastic distributor, or write us direct, spec- 
ifying Catalog 256 and number of copies. 








division of COOK ELECTRIC COMPANY, Chicago 14 


a 


June, 19434 Gulf Publishing Company Publication 


“There is a MagniLastic Expansion Joint for every piping need” 
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S$ ] Ci 4 <3 ’ A S ] a4 7 REMOVABLE rust 
RESTRICTION NOZZLE 
. H > EvacuaTeo vacuus 
’ : 6 seaico ™ EXHAUST 
CONNECTION 
DIAPHRAGM . 
é WITH POROUS 


CENTER LAYER 





VALVE AUTOMATIC 
BLEEO 


\ | 


bl cee 


for use on dead-end service as well as 
or flow and reverse-flow service. Two 
other models are furnished for use on 
| continuous flow applications only, and 
do not have the automatic bleed. The 
maximum capacity of all models, with 
atmospheric supply and critical pressure 
drop, is approximately 1 scfm. 





xe MASTER OF Flame 


#ne 





Pip Sree wi 
é 3 
EXTINGUISHING cQuit 


DRY CHEMICAL 
FIRE EXTINGUISHERS | 


sive vou MORE PROTECTION v= ¢oter 


Ainsul Dry Chemical Fire Extinguishers give you more protection... pound for 
pound... dollar for dollar ...than any other extinguisher of comparable size. In 
addition ... Ansul Fire Extinguishers provide the best first-aid protection : 





@ For hazards involving flammable gases, gasolines, 
alcohols, solvents, oils, asphalts and greases. 


@ For electrical equipment hazards. 





















9—‘‘Load Grab’’ 


The Hyster “Load-Grab” “the lates! 


Ansul Fire Extinguishers have the highest established Ansul innovation in palletless materials han: 
ratings for effectiveness on flammable liquid fires, Model 30 dling,” is announced by Hyster, Com 
based on tests by nationally recognized approval a pany, Portland 8, Ore. Designed for 


| handling capacity of 1780 pounds, the Pr 


agencies. The longer range stream of dry chemical is : 
| new Hyster device is intended for use 


effective in winds and drafts. 


- . - . ° | m ae ” “ ” . me 

After use, Ansul Dry Chemical Fire Extinguishers | with Models 20” and : 40, the tw 
can be recharged “‘on the spot”... providing con- | smallest in the company’s line of - pa 
are eerie eh ome motes: of gusting powered, nomena ae 

nsul extinguishers is necessary. rucks. iS _ boat 
Saf . : / 3 Grab” spread from a minimum 17 inches Le 

. afe to use...mnon-toxic, non-corrosive, non- to a maximum 62 inches, and may be 
abrasive. . re atiry. lowered to within six inches of the Ye 
Ansul Dry Chemical Fire Extinguishers are pre- ground. : 
ferred fire protection in the production, refining and a |” ‘The “Eised-Gesb” cam be cou pr 
marketing of all petroleum products. é Model 20 with drum handling arms—short tines W 


with rounded, hollow sides which grasp 







Ask for your copy of file No. | one or two 50-gallon drums. Ask for bee 
201. You will receive factual catalog Form 1099. Pr 
data on how Ansul Dry Chem- tel 









ical Extinguishers will cut your 
fire protection costs. 


Listed and Approved by Under- 
writers’ Laboratories and Fac- 
tory Mutual Laboratories. 














For free copies of manufacturers 
literature or more information 
about new equipment fectured 
|| in Petroleum Refiner, simply 


ANSU EE Oe WA identify the product by some 


FIRE EXTINGUISHER DIVISION, MARINETTE, WISCONSIN and number. 


> 
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DISTRIBUTORS IN ALL PRINCIPAL CIT!IEes ' Ss 
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sf Brown design reflects top flow meter performance 












er, Com: 

zned for 

_ i Put all the features of a flow meter together, then you. Better than that, we like to show off the better 
the tw measure over-all performance. You'll find, as com- performance right in your plant. 

ered it parative tests prove, that Brown Flow Controllers have Your local Brown Field Engineer will be glad to 
» “Load: the right combination for top performance. show you performance charts and to demonstrate the 
7 inch Look around and inside the Brown Flow Controller. Brown Flow Controller. Call him in or write for an 
of the You'll be impressed by the clever combination of informative new 48-page booklet. Ask for Cata- 


Precision and ruggedness throughout. log No. 2221. 


We don’t like to be boastful about the greater power THE BROWN INSTRUMENT CO., 4498 WAYNE AVE., PHILADELPHIA 44, PA. 
or the fact that Brown Flow Controllers have a better DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR CO. 


Pressure-tight bearing and control unit. We like to Offices in principal cities of the United States, Canada and 
tell about the working job this instrument can do for throughout the world. 


equipped 
ort tines 
ch gras} 


Ask fot 







irers. 
ation 
‘ured 
mply 
ame 





7 N / . 
, No.0 Re lune, 1948 4 Gulf Publishing Company Publication 





200 





For pressures and vacuums .. . with ranges from water inches 
up to 30,000 P. S. |. . . . there’s an ACRAGAGE scientifically 
designed to give you dependable precision on steam, oil, gas, 
chemicals, water, or brine. ACRAGAGE comes in a wide variety 
of sizes — 442”, 6”, 8%”, or 10”, with wall, stem, or true flush 
mountings. ACRAGAGE cuts down your 

operating expense . . . protects you 

against costly errors and inaccuracies. 


20% to 30% 
Longer Zoczdon Tubes 


( Bourdon tubes in the ACRAGAGE are 
20% to 3U'% longer than average . . . resulting in the following 
advantages: 'ess strain per unit length on the spring; increased 
durability; longer fatigue life; heavier wall thickness for added 
safety; greater tip-travel — providing sus- 

















ooo as — acini ot WRITE for folder on 
n f 
Remember ACRAGAGE — a_ quality SPECIAL TYPE 316 
product made by skilled craftsmen from PETROLEUM 
materials which meet rigid standards, in- GAGE 





cluding Army and Navy specifications. 





| 


10—Mechanical Seal 
Durametallic Corporation, Kalamazoo, 

Mich., has announced a new type oj 

mechanical seal developed especially for 


| oil refinery, chemical plant and pipe ling 


| 


service. Dura Seal Type PS provide; 
dry sealing for propane, butane an 
other hydrocarbons. No special sleeve js 
needed for installation on any pump. 
The seal rotates with the shaft, elimina. 
ing wear on the shaft or sleeve. 

The seal provides positive sealing fo 
pressures ranging up to 600 psi. and 
temperatures up to 250° F., the maker 


| claims. 











Gaskets 











Construction detail of new type Dura Seal: | 
gland; 2, gland insert; 3, seal ring; 4, collar; 5 


| springs; 7, set screws; 8, drive pins; 6, 9 and 


10, “O” rings. 


11—Brass Gate Valves 
Crane Company, 836 South Michiga 


Avenue, Chicago 5, announce a new line 
of 100-pound brass 
gate valves, fur- 
nished in two types, 
the No. 410 screwed- 
end valve in_ sizes 
Y%4- to 2-inch, and 
the No. 1320 solder- 
joint valve in sizes 
¥%- to 2-inch. These 
are non-rising-stem 
valves and are in 
tended to replace 
Crane No. 449% ané 
1319, which are 
being discontinued 
The body design, an 
innovation, “incorpo 
rates features rarel) 
found in low-pres 
sure valves.” The up- 
per portion is cy: 
lindrical in shape an¢ 
of a design which 
combines maximum strength with light 





| weight. The cylindrical shape of the 


| 
| 
| 


| 


body reinforces the seats against the 
wedging action of the disc. The ends 
of the solder-joint are made to fit closely 
over hard copper tubing while the disc 
is the one-piece wedge type and 1s 
guided by means of long guides which 
assure correct seating. Valve seats ar 
cast as part of the body. The stuffing 
box is packed with molded asbestos, and 
can be repacked while under pressurt 
when the valve is wide open. 


12—-Hydraulic Pump 


A new development in hydraulic 
pumps is the Dudley “nutating plate 
piston type unit with rotary valve, mae 
by Cannon & Company, Los Angele’ 
and distributed by Eastman Pacitt 
Company, 2320 East Eighth Street, L 
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lamazoo, 
type of 
cially for 
Pipe line 
Provides 
ane and 
sleeve js 
y pump 
eliminat- 





aling for 
Psi. and 
ie maker ; . é 
\ngeles 21. Simplicity of design elim- 
nates many of the parts conventionally 
sed in hydraulic pumps. The only re- 
lying unit is the driveshaft. Servicing 


> jisassembled and reassembled with 

ase. The Dudley pump operates in 

ither direction with one simple adjust- 

nent. Its design eliminates all neces- 

y for packing against internal pres- 

sures, sO leaking or loss of efficiency 
ie to packing failure is impossible. 


~ sextremely simple and the pump can be | 





y | : 


For free copies of manufacturers’ 
literature or more information 
about new equipment featured 
in Petroleum Refiner, simply 





‘a Seal: | > 
an identify the product by name 
6, 9 and and number. 








13—One-Man Hoist 


{ new, light-weight one-man hoist 


Michigar ° : 
ou tte is been announced by American Gage 
id bee and Manufacturing 
1s. fur- Company, 125 Bay- 
vo. types ard Street, Dayton 
ecrewel- 1, Ohio. This new 
‘ines hoist, called “Pow’r 
ch, and Pull” has a %-ton 
) solder- capacity yet weighs | 
in sizes only six pounds, It 
h. These eliminates heavy | 
ing -stem chain hoists in most 
are it: instances, is avail- | 
replace able with various 
491/, and lengths of cables. It 
ch are has a guaranteed ca- 
ontinued pacity of 1500 pounds 
esign, al and is tested to 50 
‘incorpo percent over load. 
»s rarely (or 2250 pounds). 
w= pres: Fourteen to 1 power 
The up- rates provides up to 
is cy: ~ Percent more pull per pound. It is 
hape and nade of high tensile manganese bronze; 
n which iuminum bronze, navy bronze, duralu- 
ith light mum, aircraft cable and cadmium 
of the ated steel. 
inst the 
‘he ends #% '4—Mechanical Drive Turbine 
ie A new small mechanical-drive turbine, 
“ai rs re DP. with ratings ranging from 
ee to 1200 hp, and with speeds from 
pte ‘) to 5000 rpm, has been announced 
~~ * ¥ General Electric’s Turbine Division, 
sto nectady 5, N. Y. It is available in 


stos, and 


Dace liree single-stage frame sizes with a 
pres: 


, 20 and 25-inch wheel. Embodying 
‘wh features as hydraulic governing for 
"der speed range and more accurate 
‘ontrol, and pressure oiling of bearings 
, Msure positive lubrication, it can 


iy drawl * applied as a drive for pumps, com- 


ig sort “essors, fans, blowers, and_ similar 
ve, mae ‘quipment. The new oil-relayed govern- | 
Angeles, 

in Pacine 








WHAT’S THE ACTUAL 


~ Dus 


RECOVERY? 


Accurate reckoning 


naturally must include long-range 
operation and maintenance costs. A 
good number of Buell installations, in 
a wide range of industrial uses, have 
been serving for 1O years with next to 
no maintenance. Operating costs are 
low with mechanical simplicity; no 
moving parts. Buell design eliminates 
plugging. And efficiency is high, be- 
cause of the patented van Tongeren 
‘shave-off’. The Buell dust recovery 
system may mean real economy to 
you. Skim the facts or study the details 
in the new 32-page catalog. Write: 
Buell Engineering Company, 6 Cedar 
Street, Suite 5000, New York 5, N. Y. 











"8 system “gives superior performance i iri i 

Vi / . . ° ” | 

Ran Previous mechanical governors.” | En gineere d Efficienc y in p US | RE( OVE RY 
age of speed adjustment has been in- | 


reet, Los 
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creased to 30 percent; speed regulation 
has been reduced to 6 percent. A new 
balanced valve design is used for the 
governing valve and the combined trip- 
throttle valve. Ask for Bulletin GEA- 
4955. 
































15—Temperature Compensating 
Meter 


The Granberg Corporation, 1308 67th 
Street, Oakland 8, Calif., manufacturers 
of Granco rotary pumps and rotary 
meters, recently has placed on the mar- 
ket a fully automatic temperature com- 
pensating meter that will measure gaso- 
line and other petroleum products ac- 
curately, regardless of their temperature. 
The temperature compensating meter is 


fully automatic, adaptable to all liquids ° 


within a range of .003 to .009 Coefficient 
of Expansion, and will compensate for 
temperatures or fluctuations of tempera- 
tures in a liquid from 0° F. to 220° F. 
The temperature compensator is not an 
attachment, but is designed as an in- 
tegral part of Granco meters of all sizes 
up to a capacity of 900 gallons a minute. 





Titi} Littl”) — Y 






































Every Processing Step 


CALLS FOR MORE 
... AND MORE WATER 


—and it is the famous Layne Well Water 


| Systems that score highest on absolute depend- 


\ 


Layne well water systems are 
designed and built in capacities 
from several thousand up to 
many million gallons daily. In- 
stallation may be of the all 
weather type requiring no hous- 
ing. Controls are completely au- 
tomatic. Flow may be direct into 
the mains or to elevated tanks. 


ability for year in and year out service—top 
flight over all efficiency and long life at little 
or no upkeep cost. Installations include every- 
thing from the preliminary location tests to 


the completed units. For further interesting 


information, address Layne & Bowler, Inc., 
General Offices, Memphis 8, Tenn. 
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Completely flexible 


expansion of the liquid. 


16—Electric Clock 


An electric clock suitable for use in 
hazardous locations has been announced 
by Crouse-Hinds 
Company, Syracuse, 
N. Y. The appear- 
ance of this clock is 
similar to the usual 
electric wall clock. 
It has a 13-inch dial, 
an outside diameter 
of 17 inches, a sweep 
second hand, and an 
external setting 
knob. The clock is 
constructed in ac- 
cordance with the 
requirements of Underwriters’ Labora- 
tories for device intended for use in 
locations where the atmosphere is haz- 
ardous because of the presence of it- 
flammable gases or vapors, etc., The 
clock is in production. 


17——Electrode 


The Wilson Welder and Metals Com- 
pany, Inc., 60 East 42nd Street, New 
York 17, has announced its No. 10 
all-position arc welding electrode for 
welding of mild steel. This electrode, 
available in 1/8, 5/32, 3/16, 7/32, 1/4 
and 5/16-inch diameters, maintains 4 
high degree of welding performance 
throughout the entire length of the elec- 
trode when high welding currents are 
used. Operation is satisfactory in al 
positions; especially when welding ver 
tically down. Excellent operating chat 
acteristics with a minimum of spatter 
are obtained with either AC or DC. 


18—Oil Examination 


Gerin Corporation, Box 653, Red 
Bank, N. J., has announced a set of e™ 
gine room equipment for examinatio? 
of diesel lubricating oil. Designed es? 
cially for use of engine attendants, the 
apparatus is housed in a steel floo 
cabinet 20 inches deep, 23 inches wide 
and 36 inches high. 

The items selected are said to prov! 





de 
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in operation, the 
compensator may be adapted quickly to 
different petroleum products. Change- 
overs are quickly made by moving a 
clearly marked dial to the coefficient of 
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Airco-Hoover Process 


CWE Ol eSTf..chesyper. Leer 





The Airco-Hoover Copper Sweetening Process 
makes a better product at reduced cost. There 
is no loss of oil during treatment and the 
quality of the product is improved. Initial 
installation costs are low and operating costs 
are small. 

This process “sweetens” oils by bringing 
“sour” oils in contact with copper chloride. 
This converts the malodorous sulphur met- 
captans to other forms of sulphur which are 
not objectionable. 

In the “sweetening” reaction the reagent 
(copper chloride) is changed to a material 
which is not useful for further “sweetening”. 
However, instead of replenishing the reagent 
with a new supply, the Airco-Hoover Process 
makes possible the reconversion of the spent 
reagent back to copper chloride without re- 
moval from the system. This reconversion is 
accomplished by introducing oxygen into the 
sour oil before it is brought to the copper 
chloride. In this way the reagent is reformed 
continuously during the “sweetening” opera- 
tion. 


If you would like additional information, 
write for a copy of Bulletin ADG-2028. It 
contains flow charts and more detailed data 
on the system. For your free copy address: 
Dept. PX —7815, Magnolia Airco Gas Products 
Company, General Offices, Houston 1, Texas. 


Macnouia Airco Gas Propucts Co. 


Houston @ Beaumont 


@ Corpus Christi @ Wichita Falls 


El Paso @ Fort Worth @ San Antonio @ Dallas 


Headquarters for Oxygen, Acetylene and Other Gases... Carbide...Gas Welding and Cutting Apparatus and Supplies...Arc Welders, Electrodes and Accessories 
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simple yet accurate means for measuring 
the amount of the entire group ofl 
deterioration products 
all engine deposits; fuel dilution; water, 
dirt, scuff metal particles and acidity; 
also water and sediment in fuel, and its 
gravity. The tests are made in one-half 
hour per week per engine. 

Ask for pamphlet “Taking the Guess- 
work Out of Lubrication.” 


19——Chain Tong Wrench 


E-ZEE Tool Manufacturing Corpo- 
ration, 136 Liberty Street, New York 6, 
has announced its new chain tong which 
has the advantage of being instantly re- 
versible and “25 percent greater chain 
wrap than ordinary wrenches.” The 
chain, it is claimed, will not jam under 
pressure and it is provided with an 
adjusting bolt for the occasional job 
where a tight chain may be required. 


responsible for 


20—Full Flow Valve 

A new cam-actuated piston-type valve 
known as the 2820 “Full Flow” valve 
has been announced by Roylyn, Inc., 
718 West Wilson Avenue, Glendale 3, 
Calif. It especially is “for application 
where a positive shut-off valve is re- 


quired, accommodates a 24-inch line 
size and weighs only 13 pounds in 


bronze. It is designed for a flow of 200 
gpm at 25 psi. The area of the valve is 
20 percent greater than the line area, 
thus affording no restrictions to flow. 
A cam design allows full control of flow 
for loading purposes. The valve may 
easily be closed, or partly closed for 
topping off a-tank. Valve closing is 
effected by spring action, providing a 






















static pressures. The main line 


seal at 
seal may be replaced without disas- 
sembly by merely removing the retainer 
screw. 
21—Colorimeter 

Henry A. Gardner Laboratory, Inc., 
1723 Elm Street, Bethesda 14, Md., an- 








nounces the Hunter photoelectric color 


imeter and color-difference meter, an in- 


strument “designed for the rapid an 
precise evaluation of small color differ 
ences.” This is a photoelectric tristimv- 
lus colorimeter measuring color on 
three scales. Photocell windows and the 
measuring circuits have been selected s 
that the three values of color are rea 
directly from potentiometer rheostats 
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Positive identification of new 
equipment items by name and 
number listed in Petroleum Re- 
finer insures prompt replies to 
your requests for literature and 
information. 


212—Safety Door 
For use wherever there is need for a 
quick-opening door on a pressure or vac- 
ium vessel, vertical or horizontal, is the 
Harris quick-opening safety door, built 
yy United Welding & Manufacturing 
mpany, 8705 Crocker Street, Los An- 
zeles 3. The quick-opening safety door 
sealing mechanism, is a_ free-moving, 
tating, indexing ring mounted on bear- 
ngs. A simple two-step operation is all 
it is required to open the door. A 
eaker bar inserted in a leverage slot 
the indexing ring turns the indexing 
g enough to crack the door and dis- 
sipate any remaining pressure or water. 
n this position the door is still engaged. 
ne further movement of the indexing 
ng permits the door to swing free. The 
tire operation takes approximately 
ur seconds. Closing takes only two 
mds, the indexing ring being turned 
a locked position in one movement. 
e door is available with a short sec- 
t shell ready to attach to existing 
ssels, or as part of a complete vessel. 





23—Temperature Regulator 
Manning, Maxwell & Moore, Inc., 


idgeport, Conn., announce the Amer- 
Mm snap action temperature limiting 
regulator for use on process machinery 
where positive shut off is required when 


HOW TO-Eliminate Slipping Accidents 
In YOUR Plant... On YOUR Products 


Stipping accidents cost industry 
thousands of dollars and hun- 
dreds and hundreds of man- 
hours each year. Today it is im- 
portant to reduce costs and to 
get maximum production. AW 
Super-Diamond Floor Plate helps 
you to do this in three ways: 
1. It prevents men from: slipping. 
Wet or dry it grips without a 
slip. 2. Heavy traffic, oil, heat 
and fire do not damage it. 
Therefore maintenance costs are eliminated completely. 3. It is easy to 
clean (water drains and dries quickly from the exclusive AW Super-Diamond 
Pattern), and it's easy to match. AW Super-Diamond Fioor Plate has over 
1001 uses in plants, and on products such as saddle tanks, lift-trucks, 
machine bases, etc. Do as leading Architects and Designers do and specify 
AW Super-Diamond Floor Plate . . . for your plant and products. 





FREE—xo 16-page catalog. Mail Coupon for your copy. 


OR PLATE 
R-DIAMOND FLO 
- ee os THE > 402-7 a ie a 


¥ 


AW SUPER-DIAMOND (2227""° 
Alan Wood Steel Company, Conshohocken, Pa. 
Please send me @ copy of your informative catalog 1-42 es 
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Addr City. 
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the critical temperature has been 
reached.” The accuracy of actuation is 
said to be obtained by carefully ground 
and fitted stainless steel parts. 

A feature is the ease of manually re- 
setting which is achieved by simply rais- 
ing the “cocking” lever. It is made in 
three sizes: %, M4, and l-inch and for 
temperatures from 20° to 345° F. Ask 
for Bulletin 8531. 


24—Screwdrivers 


Plomb Tool Company, Los Angeles 
54, Calif., has announced plastic-handle 
screwdrivers with handles re-shaped to 
fit the hand better, and made of en 
entirely different non-inflammable, non- 
explosive plastic. The hand-fitting han- 
dles are rounded and larger through the 
palm section and smal] in diameter at 
the end where the little finger grips. 
Lengthwise ridges, or flutes, prevent 
hand slippage. A square section near the 
bottom has depressions to allow a posi- 
tive grip by the thumb and forefinger, 
which provide much of the total turning 
power of the hand. The plastic is a 
good insulator and has great toughness. 


25—Silicone Rubber Sponge 


Development of a new sealing and 
vibration dampening material, a silicone 
rubber sponge, has been announced by 
The Connecticut Hard Rubber Company 
of New Haven, Conn. This new sponge 
is suitable as an oven seal when tem- 
peratures run up to 500° F. and is flexi- 
ble and pliable down to —70° F. It:is also 
said to be an excellent vibration dam- 
pener at all temperatures within these 
limits. Its cost is low when compared 
to solid silicone rubber materials. 





Measure 


AIR 
VELOCITIES seom 


10 to 600 Feet per Minute 
with the 


SPRINCO | 


KATA 
THERMOMETER 





KIT 


Inexpensive 


Accurate- 


For velocities of 600 feet per minute or less, the 
PRINCO Kata Thermometer Kit offers the advantages 
of accuracy, simplicity and low cost. Because it func- 
tions by the cooling action of moving air on the sensi- 
tive thermometer bulb, velocity indication is independ- 
ent of the direction of the air stream, even if that 
direction is changing rapidly. 

The PRINCO 





26—Electronic Tempeature 
Control 

A temperature controller, said to be 
simple, fast, and precise, has been de- 
veloped by the Instrument Division of 
Thomas A. Edison, Incorperated, West 
Orange, N. J. It uses a single electronic 
tube with an electrical resistance type 
bulb for thermal pick-up and is of the 
on-off type. Use of the resistance bulb 
permits location of the sensing element 
at a point remote from the control panel 
and eliminates the necessity of thermal 
compensation. This device, which is non- 
indicating, may be used to control tem- 
peratures to close tolerances in solids, 
gases, or liquids. Units are available to 
cover the temperature range from —100 






ata Thermometer is especially effec- 


tive for velocities under 100 feet per minute, so diffi- 
cult to determine accurately by ordinary methods. 


Write for descriptive literature and prices 





1417 Brandywine Street ¢ Philadelphia 30, Pa. 


ee 


| Requests for manufacturers’ 
| literature get prompt replies 
| when you identify each item by 
number and name listed in Pe- 
troleum Refiner. 


to 1200° F. and are adjustable within a 
range of several hundred degrees. The 
5x 5x 10-inch control panel weighs less 
than eight pounds complete. 


27—Hydropress Pump 


The Pump Division of the Byron 
Jackson Company, Los Angeles, has an- 
nounced Hydropress 
pumps used in boiler 
feed service. The 
Hydropress design is 
an adaption of the 
simple and efficient 
centrifugal pump to 
high pressure, low 
volume pumping. The 
Hydropress stands in 
direct contrast to 
the complex displace- 
ment type pump. 
Standard Hydropress 
pumps are available 
in 10, 12, and 15-inch 
sizes, capacities from 
20 to 300 gpm., and 
heads from 55 to 20 
feet per stage (to 
pressures of 50M 
psi). Standard drive 
is a direct-connected motor, 3-phase, 
50 or 60-cycle, 220/440-volt, 2-poles, 
vertical unit. 








28—WMicro-Spray. Gun 
A paint spray gun “which makes 
sible a smoother, higher-gloss finish 


pos- 
” has 


been announced by American Brake 
Shoe Company, 230 Park Avenue, New 
York, N. Y. Fourteen exclusive features 
are claimed. The new, smoother, higher- 
gloss finish produced by finer atomizé 
tion and more even paint distribution © 
made possible by a more uniform flow 
of air and paint. Detrimental effects 
from air pressure drop and eddy 
rents have been eliminated by designiig 
ample air passages in the gun body, an® 
by providing for precision, uniform ow 
and size of air streams from both win 
jets and center orifice. 


29—'‘Protecto-Graph”’ 


A new, simplified method of making 
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55 to 20 
tage (to 
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rd drive 
3-phase, 
2-poles, A Multilok Closure —Split key ring being installed. 





Conventional Closure — Note heavy bolts and flange. 





refinery, chemical, and general industrial high-pressure 
Typical Multilok Assembly W units. ‘ 
Lummus heat exchangers are operating through wide 
temperature ranges and pressures varying from ex- 
tremely high vacuum to 4000 psi. Conventional through 
bolting and backing ring construction is used for low 
BSS and intermediate pressures; Multilok, for pressures of 
NZS 750 psi and hi 
SPLIT KEY RING 50 psi an igher. 
For utmost performance and minimum maintenance, 
let Lummus engineer your heat exchanger require- 
ments. 


FLOATING HEAD 





HOLE FOR JACK SCREW 


KEY BACKING RING 


*Trade-mark reg. U. S. Pat. Off. 


i » 


THE LUMMUS COMPANY 


Here you see two heat exchangers which were designed 420 Lexington Avenue, New York 17, N.Y. 
forcomparable pressures. The closure of one is conven- 


tional. The other is Lummus’ patented Multilok Closure. 
| With Multilok, no heavy, hard-to-handle bolting is 
akes po* H® equired to hold the pressure. Thick, costly flanges are 


FLOATING HEAD COVER INNER GASKET 
OR CHANNEL COVER BACKING RING 




















ish” has Js: - = ‘ 
niSrake ff “iminated. It is to be particularly noted that gaskets are 
New outsi » head : . a : 

~, = ide the head and can be set up or serviced without Ationta * Boston > Chicage * Cleveland * Corpus Christi 
; eo emoval of head. Because of the accessibility and ease Detroit + Houston + Fort Worth * Philadelphia * Pittsburgh 
atomiza of servicing, replacement parts are seldom required. Minneapolis + Rochester * St.Louis * San Francisco 
ibution 's Multilok Closures are used on both stationary and Buenos Aires * Honolulu + Manila * San Juan, P. R. 
orm flow floati x } : 
al effects ing heads. They are used on feed water heaters, — 
>ddy cur 

designing , 
body, a" BS LOOK TO LUMMUS FOR: Heat Exchangers @ Process Condensers @ Reboilers ©@ Steam Generators © Steam Jet Refrigeration 


form How 4 : : 
soll wing Steam Surface Condensers @ Barometric Condensers @ Steam Jet Air Ejectors @ Evaporators © Boiler Blowdown Heat Exchangers 


Fuel Oil Heoters © Lubricating Oil Coolers © Pipe Line Coolers © Feed Water Heaters © Jacket Water Coolers 
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comparative cost studies of painting 
maintenance is possible with the “Pro- 
tecto-Graph” plan, a development of 
Prufcoat Laboratories, Inc., 63 Main 
Street, Cambridge, Mass. Upon request, 
an analysis sheet and a sample of a 
typical Prufcoat protecto-graph will be 
sent. Engineers plot from the analysis 
sheet a graph showing the cost of paint- 
ing by present method compared with 
cost of doing the same job with Pruf- 
coat. 


30—Arc Welding Machine 


\ir Reduction Sales Company, 60 E. 
42nd Street, New York 17, announces 
ivailability of the new Wilson “Wasp 
Special” air cooled, engine driven, arc 
welding machine “designed to furnish 
4 smooth steady current and to stand 
up under usual and regular duty factor 
load conditions.” This new 200-ampere 
arc welder has a welding range of 25 to 
250 amperes at 30 volts, 50 percent duty 
cycle. It is a lightweight machine, easy 
to handle and ideal for work in places 
inaccessible to larger and heavier equip- 
ment. Two convenient outlets are pro- 
vided which may be used for lighting 
purposes or to operate universal power 
tools in an emergency. 


31—Liquid Level Gauge 


\ new liquid level gauge developed by 
Jerguson Gage & Valve Company, 80 
Fellsway, Somerville 45, Mass., is de- 
signed for pressures of 10,000 psi. or 
higher; depending upon the safety factor 
requirements. It has been tested up to 
20,000 psi. The chamber and covers ot 
the gauge are machined from bar steel 
stock, and the covers have a series of 
6-inch ports through which the liquid 
level, color or density is viewed. The 
glass is 11/16-inch tempered Pyrex, and 
O-Ring gaskets confine the pressure on 
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Design of Transparent Gauge 


the glass to the area of half-inch diam- 
eter circles. The gauge is built in stand- 
ard lengths up to approximately six 
feet. It is also available in stainless 
steel or other special metals to 
corrosive conditions 


resist 


32——Gravitometers 


American Recording Chart Co., 31}3 
E. 11th Street, Los Angeles 23, announge 
a new dry air 
gas gravitom- 
eter. This instru- 
ment, built to 
conform to the 
recommenda- 
tions of the Na- 
tional Bureau of 
standards, meas- 
ures the differ- 
ence in weight 
betwen a column 
of gas and an 
equal column of 
dry air which 
represents the 
true specific 
gravity of the 
sample, Ask for 
Sulletin No. 101. 

Also available is a new recording con- 
trolling liquid gravitometer for determin- 
ing and recording the specific gravity of 
liquids in the same manner as the stand- 
ard Arcco-Anubis liquid gravitometer 
In addition, a controlling mechanism is 
provided, which may be pre-set to oper- 
ate refinery, still, and plant control 
valves to any specific gravity range re- 
quired. Ask for Bulletin No. 111A. 


Dry Air Gas Model 


For free copies of manufacturers’ 
literature or more informatio# 
about new equipment featured 
in Petroleum Refiner, simply 
identify the product by name 
and number. 


Our range of SPECIALISED PRODUCTIONS for the OIL INDUSTRY includes’ 
CAST & FORGED STEEL, CAST IRON & GUNMETAL, etc., GATE, STOP & 
CHECK VALVES for Low. Medium and High Pressures and temperatures, and for 


Water, Steam, Oil, Air & Gas, etc., Services. 


We manufacture (under licence) the famous NEWMAN-MILLIKEN GLANDLESS 





Newman, Hender & Co. Lt 








LUBRICATED PLUG VALVES for Christmas 
Trees, Mud Lines and all Oilfield Services. These Valves 
can be supplied in metals to suit particular services, 
and for working pressures to 5,000 Ibs. per square 
inch (tested to 10,000 Ibs. per square inch kerosene). 
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33— Microfilm Reader 


A new microfilm reader which per- 
mits both easy reading of 16 mm. micro- 
film and copying of the film on photo- 
graphic paper in less than two minutes 
without use of a darkroom is announced 
by American Optical Company’s Scien- 
tific Instrument Division, Buffalo, N. Y. 
The new instrument has a texture-free 
projection screen, four-speed automatic 
transport, simple focusing adjustment 
and the elimination of film wear. Com- 
pact and occupying only 16x23 inches 
of floor space, the reader is constructed 
of light weight metals, weighs 70 
pounds, and can quickly and easily be 
moved from desk to desk and office to 
office. The projection screen is 12% 
inches square. A four-speed motorized 
transport using one motor makes it pos- 
sible to reach an approximate location 
on the microfilm by using the high 
speed for a few seconds and then switch- 
ing to a slow scanning speed at which 
titles are clearly readable. The motor 
is reversible and operates at a high or 


| low speed in either direction. 


34—Oil Gauge 


Mastercraft Products, 60 South Street, 
Boston 11, has announced a “new, ac- 
curate and fool- 
proof’’ gauge for 
users of 55 gallon 
drums. The “Tru- 
Oil gage,” with no 
mechanical moving 
parts to get out of 
order, indicates the 
drum reserve at a 
glance. It is practi- 
cally indestructible, 
can be used indoors 
or out. Made of top- 
quality heavy bronze 
T fitting, the gauge 
will fit standard 55- 
- gallon drums with 
7z-inch, leeway for possible variation. It 
iS accurately machined and assembled.” 


35—Portable Threading Machine 


, The Oster Manufacturing Company, 
©085 E. 6lst Street, Cleveland, Ohio, has 
announced a new portable threading ma- 


Oil Gauge 


chine for pipe and bolts. Electrically 
Th ered, and designated as “Tom 
umb” No. 582, it has a standard 


range of 14 to 2 inches for pipe with 
‘xtra range for \%-inch pipe available. 
= a special drive shaft the threader 
handle pipe from 2% to 8 inches. 
olt range is % to 1% inches. Regular 
*quipment consists of the complete ma- 
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When ordinary pressure gages are used on 
corrosive sour oil or gas, they last only 5 to 6 weeks. 
That’s what one company* found. Then they tried 
Helicoid gages with K-Monel tubes. 

After 55 weeks, they were removed for inspec- 
tion. There were no signs of corrosion. The gages 
tested accurate and were put back in service. 













This is a typical case proving how money is 
saved by using Helicoid Gages. There are countless 
other examples. 

For better gage value for any kind of service, 
insist on Helicoid—the gage of enduring accuracy. 











*Name on request 









Only Helicoid Pressure Gages 






have the Helicoid Movement 














HELICOID GAGE DIVISION 


AMERICAN CHAIN & CABLE 


Bridgeport 2, Connecticut 
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. ‘ seamen 


chine for’ bench use. A_ steel stand 
equipped with wheels is furnished as an 
extra. 
























36——Rotameter 

Brooks Rotameter Company, Lans- 
dale, Pa., has announced a new rota- 
meter for low flows of liquids or gases. 
The Sho-Rate rotameter is a “low-cost, 
high performance flow rate meter” for 
measuring small flows of gases or liq- 
uids in purge systems, or in other ap- 
plications where a reproducable flow 
gide is needed to assure efficient oper- 
ating ease and consistent results, It is 
made in three tube sizes, and is stocked 
in end fittings of steel, brass, and stain- 
less steel. 


37—Pressure Switch 

Rugged construction and adaptability 
to different fluids with wide ranges of 
operating pressures are claimed for a 
new No. 9048 line of pressure switches 
manufactured by Saval Company, 1915 





D. W. HAERING & CO. Inc. 


GENERAL 
205 West Wacker Drive, Chicago 6, Illinois 





East 51st Street, Los Angeles 11, De. 
signed to make or break an electrical 
switch in accordance with pre-set pres- 
sures, it can be made to operate through- 
out the full renee of 100-5000 psi. Unit 
or 








compensates temperature changes yo 
and maintains a constant setting from Pit 
—50° to +150° F. The unit measures esp 
4% x 3-3/16x 1% inches. the 
pip 
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38—Pressure Suction Cleaner 15th 
The Perfection Corporation, 624 Syt phia 
dicate Building, Minneapolis, Minn., has smo 
announced a new pressure-suction port thar 
able oil or liquid drum cleaner. Solvent pick 
is forced into drum under high pressurt, com 
the nozzle directs stream to every cor of 1 
ner, a flick of the two-way valve changes liqui 
operation from pressure to vacuum ané mec 
the solvent with all foreign matter the 
then sucked back into holding tank. No pour 
fluid goes through the pump. The unt & moy 
consists of 15-gallon tank with two-way ity 
valve, hose and nozzle-pump mounted gall 
on steel, rubber-tired, four-wheel catt Der 
The air pump is powered by %-hp. & tion 
plosion-proof motor which plugs i B® ont 
any standard electrical outlet. iB and 
39—Dry Chemical Extinguisher 44. 
A new dry chemical fire extinguisher N 
is offered by All-Out Manufacturing 20, 
WE READ Corporation, 41 Maiden Lane, N. if desc 
\ WATER from which the chemical is ejecteOyy deve 
Me under pressure in a flat stream thal “cop 
separates the flame from the burnité B® stan 
material “instantly forming s dense, on . seta 
~ smothering cloud over a flaming alka! 
OFFICES up to a denne of 18 feet.” It 1s also 24 is 
said to create an insulating barrier tums 
tween the operator and the flame. oil | 
Petroleum Re finer—V ol. 27, \ 0.59 TE up 
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For free copies of manufacturers’ 
literature or more information 
about new equipment featured 
in Petroleum Refiner, simply 
identify the product by name 
and number. 

















40—Diaphragm Materials 


Nylon fabric has been combined with 
rubber to make sheet material for 
pressure regulator diaphragms, United 
States Rubber Company, Rockefeller 
Center, New York, has announced. The 
new material, replacing the conventional 
sheepskin and cotton duck, is said to 
have greater flexibility, lighter weight, 
higher bursting strength and improved 
sensitivity. It will be supplied in sheets 
% inches wide and 1/32, 1/16, %, 3/16 
and %-inch thick. 














41—Adjustable Threader 


The new Beaver adjustable threader 
No. 77, manufactured by the Beaver 
Pipe Tools, Inc., Warren, Ohio, is made 
especially for power drives use and uses 
the same high-speed steel dies as Beaver 
pipe machines, The dies are fully adjust- 
able to cut standard, and either over- 
size or undersize threads to compensate 
for the ever present variation in pipe 
fittings 





42—Leveltronic Relay 


The Leveltronic relay for liquid level | 


control, recently introduced by R-S 
Products Corporation, Wayne Junction, 
Philadelphia 44, is now constructed so 
that direct or reverse action is possible 
at no extra cost. This feature provides 
for fail-safe action on line failure, or a 
tube becoming inoperative, thereby pro- 
tecting against overflow or underfilling 
of process units. Out-contacts on the 
relay may be used to sound an alarm, 
light a signal light, or shut the process 
down. Ask for Catalog 27. 


43—Fire Fighting Trailer 


A new fire fighting trailer designed 
and equipped by National Foam System, 
(Sth and Chestnut Streets, Philadel- 
phia, produces 2500 gallons of fire 
smothering foam (Aer-o-foam) in less 
than two minutes. Pulled by a jeep or 
pickup truck, the trailer has a two- 
compartment tank carrying 250 gallons 
ot water and 25 gallons of the special 
liquid (Aer-o-foam) which is mixed 
mechanically with the water to produce 
the foam. The pump produces 100 
pounds pressure. Foam proportioner is 
mounted on FZZ pump which has capac- 
ity of 60 gallons per 100 pounds, 100 
gallons per 78 pounds and 150 gallons 
per 46 pounds. The trailer has connec- 


tion cable and safety switch for hooking | 


onto a jeep or pickup truck. Breakaway 
and safety chains are provided. 


44—Resistant Resin Coating 


in htkem Products Corporation, Buffalo 
de . Y., has released three bulletins 
scribing three synthetic resin coatings 
“eveloped expressly for the purpose of 
Pen inin; the ease of application of 
—* paints with the superior re- 
alk i ol synthetic resin to acids, 
4» and other corrosives.” Nukemite 
teen decorative coating for use where 
at, drippage prevail and ordinary 
‘ased coatings have proven unsatis- 
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An added feature\ . . is the double expansion which Makes 
this head useful in\cleaning other tubes worn to a largér I.D. 
For informative buetins, write The Airetool Mfg. Co.) 316 
So. Center St., Springfield, Ohio. 










illustrated abova@: AIRETOOL DOUBLE EXPANSION TUBE 
CLEANER with offget Cone Cutter for tubes 3” — 10” 1.D. 





There's an Airetool Tube Cleaner \ond Expander for every type of tubular const 
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| factory. Nukemite 35 is recommende; 
for service as a membrane lining } 
tanks. Nukemite 40 is primarily intende 
as a protective and decorative coatiny 
for use in similar applications ag {,, 
Nukemite No. 24, but where chemiq 
and mechanical operating conditions cj) 
for greater corrosion and abrasion fp. 
sistance, 














| 45—Scientific Instruments 


Catalog 48 published by American |p. 
strument Company, Inc., of  Silye 
Spring, Maryland, describes numero, 
scientific instruments for use in chem 
ical, physical, metallurgical, engineering 
and materials testing laboratories. Com 
prehensive data on general laboraton 
equipment are included. 


46—Flexible Tubing 


“Titeflex” all-metal flexible tubing js 
illustrated and described in a catalog 
recently published by Titeflex, Inc., 615 
Frelinghuysen Avenue, Newark 5, N. | 
In addition to Titeflex brass tubing, the 
catalog describes the company’s ney 
bronze tubing for nominal steam pres. 
sure applications, monel and _ stainless 
steel tubing for higher temperatures an¢ 
corrosion resistance, inconel tubing for 
extremely high temperatures, and other 
items. 


47—tLiquid Level Indicator 


Yarnall-Waring Company, Chestnu 
Hill, Philadelphia 18, has issued Bulle 
tin WG-1822, describing the Yarway re 
mote level indicator, for boilers, heater: 
storage tanks, and other process vessels 
Three models offered are for pressure: 
up to 600, 1500 and 2500 pounds. All are 
suitable for flush panel or wall mounting 
and for liquid level ranges up to 20 feet 























































































e@ A good strainer protects your equipment 

and pipelines. 
Maintenance men said “give us a strainer 
with a blow-off cap that comes out 
easily and makes up tight; a screen that 
can + put back in place without a lot 
of fiddling around”. 

@ The easy-to-remove Yarway cap meets 
these requirements. It has straight (not 
tapered) thread, machined face and 
spark-plug-type gasket. Permits easy 
removal for cleaning. Insures proper 
screen alignment when replaced in body. 


@ Screen itself is of high grade woven 
monel wire, or perforated if desired. 


@ Body of strainer is iron or steel, cad- 
mium-plated for protection against cor- 
rosion and for better appearance. 

@ Available in six sizes, 4%” to 2”, for 
pressures to 600 Ibs. Reasonably priced. 
Hundreds of thousands in use. Stocked 
and sold by 150 Mill Supply Houses. 

@ See your dealer or write for Bulletin 

S-201. 











48—Stainless Plates 


Allegheny Ludlum Steel Corporatio 
Pittsburgh 22, Pa., has announced pub- 
lication of “Stainless Plates (Solid an 
Clad) and their Fabrication,” designe: 
to supply fabricators with authentic in 
formation on selection and _ fabricatior 
of both solid stainless steel and stainless 
clad plates, whether used alone or 1 
combination with each other. The book 
let is sectionalized for easy reference @ 
a handbook. Many tables and charts ar 


cluded. 
49—Synthetic O-Ring 


Catalogue No. 901 covering synthet! 
| rubber O-rings for industrial use he 
been issued by The Parker Appliance 
Company, 17325 Euclid Ave., Clevelan 
12, Ohio. Included are general aspect 
of O-ring sealing, with application mior 
mation, dimension and selection table: 
covering 88 ring sizes, and list glanc 
cylinder bore, piston groove and pisto 

rod diameters for each size. : 














































































50—Filters 


A bulletin describing complete lim 
ot Staynew dry-type intake air filters 1 
all types of air compressors, diesel am 
gas engines, blowers, motors and ge 
erators has been issued by Dollinge 
Corporation, Rochester 3, N. Y. Filters 


YARNALL-WARING COMPANY 
128 Mermaid Ave. Philadelphia 18, Pa. 
described include silencer models, res” 


YAR WAY ST RAI N t at s lar dry-type and breather filters, rang 
= . ° e gi ing in size from 6 cfm to 8000 cim " 
O 4 f @ lpeé VAAY single units. All these filters teature the 

original radial finned insert ‘desig. 


Petroleum Refiner—V ol. 27, No. 6 



































mainiended 
lining jp 
r intende; 
€ Coating 
1S as for 
chemical 
itions call 


rasion fe. 


erican |p. 
of Silver 
numeroys 
in chem 
gineering 
ies. Com 
aboraton 


tubing js 
a Catalog 
Inc., 615 
k 5, N.J 
ubing, the 
ny’s new 
-am_ pres- 

stainless 
tures and 
ubing for 
and other 


vr 


Chestnut 
ed Bulle. 
arway fe 
5, heaters 
$s vessels 
pressures 
ls. All are 
mounting 
to 20 feet 


rporatiol 
nced pub- 
Solid an 

designe 
hentic in- 
abricatio 
1 stainless 
yne or i 
The book 
ference a! 
charts art 


synthet 
use has 
A pplianet 
Clevelan 
il aspects 
ion infor 
on table: 
ist glan 


nd _ pistot 


plete line 


filters 10 
liesel an 
and get 
Dollinge' 


Y. Filters & 


els, reg 
ars, rang 
)0 cfm ™ 
ature the 
lesign. 


17, No.6 





A 


For free copies of manufacturers’ 
literature or more information 
about new equipment featured 
in Petroleum Refiner, simply 
identify the product by name 
and number. 











51—Galvanic Corrosion 


A booklet discussing various aspects 
of galvanic corrosion has been issued 
by The International Nickel Company, 
67 Wall Street, New York 5. Prepared 
by the company’s corrosion engineering 
section, it is designed for the production 
man as well as the research engineer. 
The booklet not only covers some of 
the factors influencing galvanic corro- 
sion but also presents data on how 
galvanic effects can be minimized. 


52—Blowers and Pumps 


Bulletin G-82, just issued by Roots- 
Connersville Blower Corporation, 900 
West Mount Street, Connersville, Ind., 
describes the complete line of R-C prod- 
ucts, including centrifugal and rotary 
positive blowers and exhausters, positive 
displacement meters, rotary liquid and 
vacuum pumps, and inert gas generat- 
rs. Brief text matter covers the capac- 
ity and pressure ranges of the various 
sizes and types available in both stand- 
ard and special units, mentioning the 
principal applications in a few instances. 
[he company is the only builder of both 
centrifugal and rotary units. 


53—Pilot Plant 


A booklet describing the function and 
mportance of pilot plants in the chemi- 
cal-process industries, and the operation 
i the Patterson synthesizing process 
pilot plant has been published by The 
Patterson Foundry & Machine Com- 
pany, East Liverpool, Ohio. Distillation 
and purification of many high boiling 
solvents, plasticizers and alcohols, poly- 
merization of urea, phenolics, and alkyd, 
vinyl and other types of synthetic resins, 
and thermal-plastic and soluble resin 
processes are carried out in the Patter- 
son product. This pilot unit is built to 
ASME code specifications for working 
pressures from full vacuum to 100 
pounds psi. 


54—Tube Fittings 


“Handy Data on Brass Fittings” is 
the title of Bulletin 352 published by 
lhe Imperial Brass Manufacturing Com- 
pany, 1200 West Harrison St., Chicago 
/, Which describes the various types of 
ittings and gives size and price listings. 
t also shows a broad range of two 
and three-way shut-off valves and drain 
cocks. Cross-section views of fitting 
jomts as well as views of the same 
jomts disassembled are included. 


55—Whistles and Signals 


entin No. 466 on Leslie - Tyfon 
by I sh and signals has been announced 
ani “ le . ompany, 169 Delafield Ave- 
whist) ‘yndhurst, N. J. Use of these 
a well and signals for industrial plants 
signals as intra-plant and department 
pn is described as is their design 
ag - shake Installation of steam and 
another i) Co™mPTises one section, while 
fr is devoted to maintenance. 


56——Process Compressors 


Thirty installation pictures with in- 
formative captions including the process 
or general application, horsepower size, 
pressure, the gas handled and type of 
drive are included in Bulletin 3132 Proc- 
ess Compressors issued by Ingersoll- 
Rand Company, 11 Broadway, New 
York 4 

Also are shown I-R’s line of basic 
types compressors and blowers from % 
to 30,000 horsepower. 


57—*‘Silastic Facts’’ 


New and more complete data on all 
commercially available types of “Silas- 
tic,” the Dow Corning silicone rubber, 
are given in Silastic Facts No. 5. Sev- 
eral new types of Silastic are included 
among the six Silastic pastes and the 


six Silastic molding and extruding stocks 
for which typical physical properties 
including hardness, tensile strength and 
elongation are given. Address Dow 
Corning Corporation, Midland, Mich. 


58—Reflectoscope 


Sperry Products, Inc., 1505 Willow 
Street, Hoboken, N. J., are offering 
Sales Data Sheet 3021 in which the 
Sperry Supersonic Reflectoscope using a 
new angle transmitter is fully described. 
The Reflectoscope is used in testing and 
inspecting welds in plate, thin sheets and 
other sections. 


59—Arc Welding 

The American Welding Society has 
standardized and adopted symbols de- 
noting the type of weld to be applied 





The CHOICE of the 
Major Oil Companies— 
OILCO Model 600-A at work! 








—a section of a 30-unit truck loading rack with truck 
alongside receiving service. 


Day in and day out, throughout this wide world, Oilco 
loading assemblies are at work, ably performing their 
special tasks for major oil companies. Dome-type Model 
600-A, now widely used, has an extension on the valve 
lever, which regulates the flow close to the discharge end, 
without the loss of flexibility of the sliding sleeve and dip 
pipe. The assembly permits quicker and complete loading 
control, and affords its users numerous other advantages. 


Complete particulars, dimensions and illustrations of Model 


600-A an 


all other Oilco assemblies are featured in the 


new Oilco catalog. Your copy will be mailed promptly 


upon receipt of your request. 


Distributors in all principal cities 


OIL EQUIPMENT MFG. CO., INC. 


3100 Vermont Ave., Louisville, Ky. 
Canada: Empire Brass Co., Ltd., London, Ont. 
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SPECIAL 


LE NAP MANWAYS 


SIMPLIFY DESIGN AND KEEP COSTS LOW 


When access openings of special 
type or special material are in- 
dicated, you may minimize both 
design time and construction 
cost by referring your require- 
ments to Lenape. 

We are regularly producing 
special constructions for chem- 
ical, refinery, food, cosmetic, 
beverage, pharmaceutical, and 
similar applications, in addition 
to our standard line. 

Our recommendations as to 
type and material will simplify 
your design, procurement, and 
cost problems in the planning 
and initial estimate stages. 





12”x18” Oval Manway and 
Swi Cover with Sight 


woes: mediate attention —Bulletin 4-61 


Quotations will be given our im- 


end current price schedule M-47 
will be sent upon request. 











l 
LENAPE 
WYDRAULIC PRESSING 


AND FORGING C0. 
i 










LENAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 106 WEST CHESTER, PA. 


ete man ) eaeoeucts 




















MULTI-METAL 


WIRE CLOTH 
WOVEN 


TO FIT YOUR NEEDS 


For Filtering, Sifting, Screening 








Available by the roll or by the cut piece 


Wide variety of meshes, weights, sizes and 
metals, also fabrication operations re- 
quiring high standards of accuracy and durability. 


Write Multi-Metal today for informative catalog of 
stock and facilities Multi-Metal offers to meet the 
most exacting requirements. 


Multi-Metal 


WIRE CLOTH COMPANY, INC. 


1350 Gerrison Ave., New York 59, N 

















Y 





to a particular weldment. These weld. 
ing notations indicate to the designer 
draftsman, production, and welder the 
exact welding technique established fo, 
each joint or connection to satisfy all con. 
ditions of material strength and service 
required. Welding symbols are expected 
to cut drafting and shop costs. A con 
densed summary of all the welding 
symbols has been released by The Lin. 
coln Electric Company, Cleveland 1, 
Ohio, taken from “Procedure Handbook 
of Arc Welding Design and Practice” 


60—zIndustrial Chemicals 


The Harshaw Chemical Company, 
1945 East 97th Street, Cleveland 6, Ohio, 
has announced publication of a booklet 
“Industrial Chemicals,” which contains 
an alphabetical listing of all the chemi. 
cals available through that company, 

Also included is a brief history of 
The Harshaw organization and a de. 
scription of its major activities. 


61—Feed Water Heater 


Bulletin N-16, published by Elliott 
Company, Jeannette, Pa., describes and 
illustrates a newly designed spray-tray 
deaerating feedwater heater. Designed 
to eliminate the customary vent con 
denser. Trays and other parts in the 
heating section are of stainless steel 
saving considerable weight and elimi- 
nating maintenance. 


62—Fire Extinguishers 


Charts showing the characteristics of 
approved hand fire extinguishers and the 
comparative effectiveness of approved 
extinguishers on flammable liquid fires 
are features of a new catalog issued by 
Ansul Chemical Company, Marinette 
Wis. Illustrated and described are An- 
sul’s line of dry chemical fire extin- 
guishers and a pictorial explanation o/ 
what takes place when this dry chemical! 
comes in contact with flame. 


63—Metal Problem 


A booklet, “66 Practical Ideas fo 
Metal Problems In Electrical Products, 
published by The International Nicke! 
Company, Inc., 67 Wall Street, New 
York 5, lists almost 100 service stories 
showing how electrical manufacturer: 
have used high nickel alloys to over 
come corrosion, heat, vibration fatigue 
wear and other performance hazards 
Problems were all selected in all elec 
trical fields including general manufac- 
turing and electronics, special devices 
and appliances. The booklet is in not 
technical language. 


64—Magnesium and Alloys 


“Magnesium and Its Alloys” is the 
subject of the latest Tempil® Topic, 
issued by Tempil® Corporation, } 
West 22nd Street, New York 11. Dis 
cussion is based on the increasing Us 
of magnesium alloys as engineering 
materials due to excellent combination 
of strength-weight characteristics, avail- 
ability and good fabrication qualities 
comparative table is included 


65—Water Level Control 


Northern Equipment Company, Ene 
Pa., announces Bulletin 473 on bot 
water level control—a performance I 
port on some of the company’s installa 
tions. 
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Stroke Adjustment—Micro while running. 
Liquid End—Cast Iron, cover plate design. 


MILTON “4<oy 
CHEMICAL PUMPS 


for Accurate Control of Volume 


Milton Roy Pumps are positive metering units for 
controlled volume pumping in which the length of 
the plunger stroke is quickly and easily adjusted to 
regulate the volume of liquid pumped. Precise con- 
trol in pumping small volumes is thus made possible, 
down to as little as 1 pint per hour. 





Milton Roy Pumps handle difficult materials—slurries 
and solids in suspension, viscous liquids, solvents, 
hot or cold oils, other materials too difficult or per- 
haps impossible to pump by other means. 


Liquid ends of Milton Roy Pumps are supplied in 
any metal or alloy that can be cast and machined, 
also in certain plastics materials, to meet practically 
all corrosion resistance requirements. 


Milton Roy Pumps are high 

| Pressure pumps, up to 20 
thousand psi, for high pressure 
catalysis, hydrostatic testing 
and similar applications. 


Investigate the pump that is 
tailor-made for each specific 
Purpose—to handle materials 
'n exactly controlled volume. 
Ask for Catalog No. 146. 


MILTON -fxoy COMPANY 











1315 E. MERMAID LANE, CHESTNUT HILL, PHILA. 18, PA 
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What's behind 


ul 


REYNOLDS 








Instruments in the CR lab- 
oratory set up for meas- 
uring extremely high 
vacuum. 





The production of Evactors is no routine operation at the 
Croll-Reynolds plant. Although CR engineers have over 
thirty years of industrial vacuum experience to guide 
them, the Croll-Reynolds testing and development de- 
partment is one of the important units of the company. 
Development work is constantly under way to improve the 
efficiency of Croll-Reynolds Evactors wherever it is pos- 
sible. It is this never-ending research and development 
which give CR Evactors their exceptional efficiency. 


— mony in ee 
lot plant prov 
unusual conditions of hi 
— steam or super- 
(or both) to dupli- 
cate the working condi- 
tions in customers’ plants. 








3 


A 30-inch CR Booster 
Evactor on test in a CR 
shop. 





REYNOLDS 





CROLL-REYNOLDS CO. 


17 JOHN STREET, NEW YORK 7, N. Y. 
CHILL VACTORS STEAM JET EVACTORS CONDENSING EQUIPMENT 
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Cahill Added to Engineering 
Staff of Nordstrom Valve 


Frank J. Cahill has been added to the 
engineering staff of 
the Nordstrom Valve 
Division of the Rock- 
well Manufacturing 
Company. Cahill’s 
assignment as a new 
applications engineer 
for Nordstrom valves 
will be to cover the 
petroleum refinery 
field in general with 
his efforts concen- 
trated in the eastern 
states. His headquar- 
ters will be in New 
York City. 


Sawyer Now Executive Officer 
Of Babcock & Wilcox Tube 


Luke E. Sawyer, who has been elected 
executive vice president and a director 
of The Babcock & Wilcox Tube Com- 
pany, takes over the major management 
responsibilities following the death on 
May 6 of Peter D. White, former presi- 
dent. Paul J. Utnehmer was named 





Cahill 


works manager in charge of manufac- 
Pa., and Al- 


turing at the Beaver Falls, 













SINGLE 
SPIRAL 


W 





specific use. 


DOUBLE 


52 CF, 


liance, Ohio, plants and E. A, Living- 
stone, vice president of the Tube 
Company, was elected to the board of 
directors. 

Alfred Iddles, president of The Bab- 
cock & Wilcox Company, the parent or- 
ganization, was also elected president of 
the Tube Company. 


Belco Representative 


Belco Industrial Equipment Division, 
Inc., Bogue Electric Manufacturing 
Company has appointed Watermasters, 
Inc., Houston, as representative in the 
Southwest. Watermasters, Inc., main- 
tains a laboratory in Houston which 
will supplement the research facilities 
and engineering services of Belco in 
Paterson, N. J. 


Anchor Managers 


P. E, Gray and O. L. Ely have been 
named managers of Anchor Petroleum 
Company’s new division at Casper, 
Wyo., and Los Angeles. E. S. Carley 
has been promoted to manager in charge 
of orders and distribution, replacing 
Ely. Leo J. Wilmeth, Jr., will serve as 
Carley’s representative in charge of dis- 
tribution and allotments of butane and 
propane to Anchor customers. 





“U. S. Stoneware” CYCLOHELIX Spiral 
Rings are made from the finest chemical 
stoneware clay bodies available. They are 
acid-and-corrosion proof throughout 
whether glazed or unglazed. CYCLO. 
HELIX Spiral Rings are virtually 
indestructible. 

CYCLOHELIX Spiral Rings are made in 
34”, 4” and 6” O.D. sizes in single, 


double and triple spiral types, glazed or unglazed, and in stand- 
ard or Ceratherm-500 heat-shock resistant bodies. 


CYCLOHELIX Spiral Rings are only one of some 15 different 
styles of Tower Packing we manufacture, each designed for a 


Write for Free Book showing our complete line of TOWER 
PACKING and filled with helpful information. Ask for Bulletin 












U. S. Stoneware Appoints Webb 
As Philadelphia Representative 


U. S. Stoneware Company, Akron 
Ohio, has appointed Walter Webb as 
sales representative for the Philadelphig 
area. Before his as- 
sociation with U. S. 
Stoneware, he was 
general superintend- 
ent of Ralph V. Ru- 








lon, Inc., Philadel- 
phia. He has had 
many years experi- 





ence as a sales engi- 
neer in the chemical 
and maintenance 
fields for industry 
and has many devel- 
opments for the 
usage of various cor- 
rosion-resistant mate- 
rials to his credit. 
Webb is a graduate of the Mechanical 
Engineering School of Drexel Institute 


















Webb 











Laclede-Christy Announces . 
West Coast Appointments ‘ 
Laclede-Christy Company, manufac- g 






turers of Missouri fire clay refractories, 
has named Julius A. Kayser, formerly 
assistant to the president, resident vice 
president and manager of Pacific Coast 
activities with offices at 391 Sutter Street, 
San Francisco. 

William E. Daugherty has been named 
district manager, with offices at 609 $ 
Grand Avenue, Los Angeles; Russell K 
Wasmann, district manager, San Fran- 
cisco; and Walter Emes, superintendent 
of the West Coast plant, nearing com- 
pletion at Warm Springs, Calif. 

























Manning, Maxwell & Moore 
Add Airex Hydraulics Unit 


Manning, Maxwell & Moore, Inc 
New York, has acquired the hydraulics 
division of Airex Manufacturing Com- 
pany, Long Island City, and will de- 
velop industrial applications for Airex 
Hydraulics products in addition to the 
present hydraulic line of Airex relie! 
valves, other hydraulic valves, filters 
etc. 

Airex Hydraulics operations will be 
carried on by M. M. & M., at their Jersey 
City plant, 450 Communipaw Avenue 
Norman Collins, hydraulic engineer, wit! 
the Airex Manufacturing Company, has 
joined M. M. & M. together with other 
key Airex personnel. 



















Changes by Penn Salt 


District sales representatives lave 
been named by the special chemicals 
division of the Pennsylvania Salt Manv- 
facturing Company as follows: William 
D. Wilson, northern New Jersey and 
New York City, and John M. Davidson 
Pittsburgh. 

Wilson succeeds Davidson and David- 
son fills the post formerly held by Wil 
liam J. Hennessy, now Pittsburgh dis- 
trict sales manager of the division. 











Tagliabue Removal 


C. J. Tagliabue Corporation (N. J.), 
formerly C. J. Tagliabue Manufacturing 
Company, Brooklyn, N. Y., has annoumn 
removal of its offices and productiol 
facilities to 614 Frelinghuysen Avenv® 
Newark 5, N, J. ; : 

Now a wholly-owned subsidiary ol 
the Weston Electrical Instrument Cor 
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Avoid risk! 


Wherever powerful forces are harnessed in 
the processing of inflammable products, dis- 


aster hovers near. 


A mistake in calculations, a wrong choice 


of protective equipment—and the result may 





be explosion and fire with danger to human 


life and the risk of great financial loss. 


CONSOLIDATED Safety Relief Valves 
provide extra safeguards available in no other 
valves—high fixed capacity (which cannot be 
altered accidently or carelessly) and the out- 
side bevel seat and floating guide construction 
which assures maximum tightness even under 


discharge piping stresses. 


Simplicity of design with 25% fewer parts 





and maximum interchangeability, reduces 


maintenance and minimizes standardization | For long life—low maintenance costs— 
problems. more and more refiners specify 

_ Visit our booth at the Third National Instrument PAC } F | i 

Exhibit, Convention Hall, Philadelphia, Pa., Sept. 13-17. 





~\ 
Mm CONSOLIDATED Hecisionp Geile 
z = 
“==") SAFETY RELIEF VALVES PUMPS 
A Fintona PACIFIC PUMPS INC. 
MANNING, MAXWELL & MOORE, INC. | HUNTINGTON PARK, CALIF. 
TULSA, OKLAHOMA One of the Dresser Industries 
laromests “Hesnaat bag ft yf ages. Builders of “Shaw Box Export Office: Channin Bidg., } 22 & 42nd St., New York 
ranes, “Budgit’ and ‘Load Lifter’ Hoists, and other lifting specialties. Offices in All Principal Cities PR-3 
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poration, the firm will continue to manu- 
facture its line of TAG instruments for 
indicating, recording and _ controlling 
temperature and pressure, 


Oil Well Supply Company 
Announces Official Changes 


O. J. Fister has been named assistant 
to the vice president of Oil Well Sup- 
ply Company, with headquarters at Oil 
City, Pa. Fister has been with U. S. 
Steel since 1935 and has been assistant 
manager of industrial relations at Fed- 
eral since 1943, 

Paul H. Shepherd, manager of Oil 
Well’s Gulf Coast Division since May, 
1945, has been appointed assistant treas- 
urer and will be located at Dallas. Shep- 
herd has been connected with Oil Well 
Supply Company for 32 years. 


Ansul Salesman Puts Out 
Blazing Gasoline Truck 


C. F. Hooper, Detroit manager of 
Ansul Chemical Company of Marinette, 
Wis., recently was driving back to his 
office after demonstrating extinguishers 
at Ann Arbor. He spotted a 2100-gallon 
gasoline trailer ablaze and went into 
action. The fire had been burning for 30 
minutes and the fireman had given up 
hope of extinguishing it, concentrating 
instead on keeping the truck cooled down 
in an effort to save part of the equip- 
ment. Hooper started his Ansul extin- 
guisher and with aid of the water line 
quickly put out the fire. Seven hundred 
gallons of gasoline were saved. 


Newspaper photographers snapped 
pictures of Hooper fighting the fire. 
Detroit papers ran the story on page 


one, 








General Works Manager of 
Jessop Steel Is Appointed 


Curtis A. Gordon has been named gen- 
eral works manager of Jessop Steel Com- 
pany, Washington, 
Pa. He was formerly 
superintendent at the 
Colorado Fuel and 
Iron Corporation, 
Wickwire Spencer 
Steel Division, Buf- 
falo, N. Y. 

Gordon has had 
long experience in 
the steel industry, 
being associated 
with many steel 
companies including 
Bethlehem Steel 
Company, Canton 
Alloy Company, 
Donner Steel Company, Rustless Iron 
and Steel Company, and Crucible Steel 
Company of America. 





Gordon 


Bogardus to Cleveland 
For Roots-Connersville 


Franklin F. Bogardus, district sales 
manager for Roots-Connersville Blower 
Corporation, Connersville, Ind., has 
opened an office in Cleveland, Ohio, in 
the Plymouth Building, and will cover 
about the same territory previously 
handled from the factory. Bogardus 
became connected with the Connersville 
plant in 1924 and for many years he was 
in charge of meter engineering and sales. 

Roots-Connersville is affiliated with 
Dresser Industries, Inc., which main- 
tains its headquarters in Cleveland. 





Chemical, Cosmetic, 





Design, Construction and 
the Complete Equipping of 


Laboratories, Biological, 


and Food Plants. 


A List of Nationally-known REPEAT Clients 
will be mailed you on request 


Drug 


den reasons for 


service 





WIGTON-ABBOTT CORPORATION 


PLAINFIELD, NEW 


Telephone 


JERSEY 


Plainfield 6-8100 












HARPER FASTENINGS 


. only one 
mp resist ‘corrosion, many are non-magnetic, others are 102 
sparking, all are usable ~ Boge og ~ 
appearance, easy to ave 
life and show lower ultimate cost. The only advantage 
for common steel is lower first cost. 
5000 STOCK ITEMS .. . maintained in Chicago and New 
ae Lange quantities of each. Many are rare and hard f 
. not stocked elsewhere. Write for complete catalog. 


The H. M. HARPER Company 
2663 Fletcher St., Chicago 18, ill. 
585 Washington St., New York 14 


Offices in Principal Cities 





Enjay Company Announces 
Sales Personnel Shifts 


Reassignments of field representative 
in various sales groups have been ap. 
nounced by Enjay Company, Inc., chem. 
ical products marketing affiliate of Esso 
Standard Oil Company. 

In alcohols and chemicals (Petrohol) 
sales, John E. Devine, Mid-West Diy. 
sion manager, and Charles L. Brooks 
move to New York headquarters from 
the Chicago office. Robert A. Shor 
joins the Mid-West Division from the 
Philadelphia area where he will be suc. 
ceeded by Norman G. Baker, formerly 
of the Metropolitan New York sales 
staff. 

In the rubber sales group, W. A 
Fairclough transfers to the Chicago of. 
fice from the New York Metropolitan 
district, to concentrate on West Coast 
activities. 

T. Curry Jones joins the New York 
staff in lubricant and fuel additives (Pa- 
ramins) sales to assist A. B. Boehm, 
sales manager. 


























Hydraulic Pumping Jack Unit 
Announced by Pelton Company 


Formation of a hydraulic pumping 
jack department has been announced by 
The Pelton Water Wheel Company and 
C. J. Woodard has been named manager 
sales-service, L. D. Alward, chief engi- 
neer, and J. W. Young, shop superin- 
tendent. Woodard, a graduate of Cali- 
fornia Institute of Technology and 
Alward, a graduate of the University of 
California, like Young, have been with 
Pelton for a number of years working 
particularly with the Pelton long stroke 
hydraulic pumping jack. 
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common steel. Harper fastenings resist 
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TANK FARMS 
STORAGE TANKS 


NEED 


BLAW-RNOX 


FOG NOZZLES 
AND 


AUTOMATIC SPRINKLERS 
Bi 


Wherever inflammable liquids 
or other fast burning materials 
must be stored or handled in 
quantity, instantaneous and re- 
liable fire protection is a “must.” 


‘Blaw-Knox Fog Nozzles have 
wide passages without screens 
—are non-clogging—always 
instantly available. 


-Blaw-Knox Automatic Sprinklers 
and Deluge Systems strike back 
at fire with the speed of lightning. 


Write for Bulletin No. 2207 


Listed by Underwrit- 
ers’ Laboratories, Inc. 
Approved by Factory 
Mutual Laboratories. 


Blaw-Knox offers Stand- 
ard Wet and Dry Pipe 
Systems, as well as 
Thermostatically Con- 
trolled Deluge Systems. 


_BLAW-KNOX 





_ SPRINKLER DIVISION 


OF BLAW-KNOX CONSTRUCTION COMPANY , 
829 Beaver Ave., N.S. 
Pittsburgh 12, Pa. 


Oftices in Principal Cities 
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Fred Harmon To Open Dallas 
Office for Gulf Engineers 


Fred Harmon has been appointed 


chief engineer for Gulf Engineers, Inc., 


and will be in charge 
of the newly estab- 
lished Dallas office 
at 6923 Snider Plaza. 
Headquarters of 
Gulf Engineers, Inc., 
in Houston is at 2949 
Jensen Drive. The 
company acts as dis- 
tributors in the 
Texas and New Mex- 
ico areas for Magni- 
lastic Division of 
Cook Electric Com- 
pany, Atlantic Metal 
Hose, Uehling In- Hermon 
strument Company, 
Metron Instrument Company, and Pen- 
berthy Injector Company. 





Two Veterans Retired by 
Leeds & Northrup Company 


Two Leeds & Northrup Company 
veterans were retired last month, Felix 
Wunsch who had nearly 43 years serv- 
ice with the company and Paul V. Roth, 
nearly 46 years. Both were honored with 
dinners given by their associates. 

Wunsch, a member of L&N’s engi- 
neering staff, has had patents issued on 
12 designs of circuits widely used in 
electrical measuring devices. A _ thir- 
teenth patent is now applied for. 

Roth literally grew up with the com- 
pany which was only three years old 
when he joined it in 1902 as head of one 
of the shop divisions. He has been shop 
engineer since 1919. He played an im- 
portant role in the development of the 
company’s first recorder. 


Young Radiator Company Buys 
Atlas Plant at Matoon, Ill. 


The Atlas Imperial Diese] Engine 
Company plant and facilities at Mattoon, 
Ill, were purchased last month by 
Young Radiator Company of Racine, 
Wis. Young will build additional facili- 
ties at Mattoon to accommodate in- 
creased production and expansion of 
their line of large “VAD” vertical air 
discharge cooling and condensing units, 
jacket water coolers and other products. 

Young Radiator Company, headed by 
F, M. Young, has been active in devel- 
opments in the engineering, research, de- 
sign and manufacture in the heat trans- 
fer field. More than 150 patents are 
accredited to the company covering 
manufacturing processes and products. 


Representative Named 


Harry M. Dunn Company, M & M 
Building, has been appointed Houston 
representative of The Steel Improvement 
& Forge Company, Cleveland, Ohio, 
producers of forgings, in stainless steel, 
copper base alloys, monel metal, and 
carbon steels. 

Offices of the Harry M. Dunn Co. are 
located at 927-A M. & M. Building, 
Houston, Texas. 


Nelson Stud Appointments 


R. J. Kilmer of Oberlin has been 
named controller of Morton-Gregory 
Corporation. Kilmer will continue head- 
quarters in Lorain where, since 1946, 
he has been assistant general sales man- 
ager of the Nelson Stud Welding or- 
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© WELDING 


A simple method of 
controlling working 
temperatures in: 
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© FLAME-CUTTING 


© TEMPERING 
© FORGING 


© CASTING 


¢ MOLDING 
@ DRAWING 


© STRAIGHTENING 
© HEAT-TREATING 


IN GENERAL 


it's this simple: Select the. 
Tempilstik® for the working 
temperature you want. Mark 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has 


been reached. 
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in pellet 
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liquid 
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Available in these temperatures (°F) 





125 
138 
150 
163 
175 
188 
200 
213 
225 
238 
250 
263 








275 
288 
300 
313 
325 
338 
350 
363 
375 
388 
400 
450 





500 
550 
600 
650 
700 
750 
800 
850 
900 
950 
1000 
1050 





1100 
1150 
1200 
1250 
1300 
1350 
1400 
1450 
1500 
1550 
1600 








FREE 


—Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%” by 21” plastic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 
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whose manufacturing assets 


ganization, 
been acquired by 


and patents have 
Morton-Gregory. 

R. C. Friedly of Lakewood, Ohio, has 
been named construction industry spe- 
cialist on the Nelson staff, as assistant 
general sales manager of the new set-up 
and Fred J. Meyer of Toledo, heretofore 
manager of Nelson’s railroad division, 
becomes assistant to the general sales 
manager. 


Foreign Market Survey 

E. H. Peabody president, and Charles 
B. Hill, vice president of Peabody Engi- 
neering Corporation, New York, sailed 
on the Queen Mary last month for a 
survey of foreign markets. 





Cooling Tower Consulting 
Specialist 


Performance & Stress Analyses 
staat Ww. Saveneront 
Lic. Prof. Eng. N 
14 owe St. RY N. J. 
Write for Particulars’ 


Spent 
FULLERS EARTH 


© We buy it 
© We invite your offers 
® We serve leaders in the industry 


THE DICKERSON COMPANY 


Orexel Building Philadelphia 6, Pa. 

























Maintains (without variation) any 
set rates between oil and air over 
its entire range. 


FEATURES: 

@ Single lever automatic control. 

@ Control of CO2 adjustable within 2%. 
@ Operates on low pressure oil and air. 





@ 10 to 1 Turndown Ratio. Sao 
See EL PASO, TEXAS SALT LAKE 
ess NEW YORK. N_Y. CITY, UTAH 
%, 


WRITE FOR DETAILS x 


Kuehmsted Gets New Post 
With Santa Fe Tank-Tower 

Santa Fe Tank & Tower Company, 
Los Angeles, has appointed A. M 
Kuehmsted to head its expanding cool- 
ing tower division. 
Kuehmsted first en- 
tered employ of the 
company in 1936 as 
an engineer in the 
cooling equipment di- 
vision. He was later 
appointed division 
manager, a post 
which he held for 6 
years. During the 
war, Kuehmsted dis- 
tinguished himself as 
chief engineer in 
charge of Santa Fe 





wood tank produc- Kuehmsted 
tion for the armed 
forces. 

Early last year, Kuehmsted opened 


New York offices for Santa F e; and re- 
cently, was succeeded there by Herbert 
Kunan. Kuehmsted will coordinate the 
activities of the branch offices at San 
Francisco, Houston, Tulsa and New 
York. 


Allegheny Ludium Steel 
Officials Change Positions 

W. F. Detwiler, who has been chair- 
man of the board of Allegheny Ludlum 
Steel Corporation for the past ten years, 
has been named honorary chairman, H. 
G. Batcheller, president, announced last 


month. 
Lester H. Bittner, director of pur- 
chases, has been given the newly cre- 


ated position of vice president in charge 
of purchases. 
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Detwiler will remain a director as wel 
as honorary chairman. Bittner, aggo. 
ciated with the steel industry for 3 
years, became director of purchases jy 
1942. 


H. N. Arbuthnot, assistant to the pres. 
ident of Allegheny Ludlum Steel Cor. 
poration, has been transferred from De. 
troit to Washington, D. C., where fy 
will serve as representative of the com. 
pany in relationships with the varioy; 
governmental agencies. He also wij 
assume the duties of manager of sales 
in the District of Columbia area. 

In Washington, Arbuthnot will sy 
ceed A. Wilbur Mace, who is retiring. 

Truman B. Brown, former assistan 
manager of cutting and tool steel sales 
Pittsburgh, has been appointed assistant 
district manager of sales for the Detroit 
territory and Roger S. Ahlbrandt, for. 






























mer district manager of sales, Pitts. 
burgh, has been named to succeed 
Brown. Max J. Pischke, former man. 






ager of warehouse and jobber sales, was 
named district manager of sales fo 
Pittsburgh succeeding Ahlbrandt 







Ethyl Laboratories Have 
New Workshop Building 


Completion of a new chemical work 
shop building, providing 7500 square feet 
of additional space for chemical prod. 
ucts research activities, is announced by 
the Ethyl Corporation Research Labo- 
ratories in Detroit. 

In addition to the new building, an 
existing structure formerly used for 
chemical workshop operations is being 
converted into additional laborator 
space for general research on chemica 
products. 

The new chemical workshop building 
contains several new pieces of equip 
ment, including a “flame study” appa 
ratus used for research on the process 
of combustion in the internal combus 
tion engine and other new equipmen 
items. 


























Houdry Sales and Engineering 
Transferred to Philadelphia 


Houdry Process Corporation is con 
solidating its executive, sales, and eng! 
neering headquarters in Philadelphia 
Effective May 1, Dr. C. C. Peavy, vic 
president in charge of sales and engi 
neering, and Robert M. Cornforth, sale: 
manager, will headquarter at the mai 
office, 225 South 15th Street, Philadel 
phia. 











Gross Heads Key Company, 
Miller Is Vice President 


Key Company, East St. 
last month elected Bernard J. 
president,and George 
A. Miller executive 
vice president. 

Gtoss formerly 
was Vice president in 
charge of sales and 
has been with the 
company 15 years. 
Miller has. held sev- 
eral different offices 
during his 24 years 
with the company. 

R. L. Dutton, the 
retiring president, : 
will retain his office as chairman of the 
board. 
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